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PREFACE. 



In this Manual is comprised a brief account of all the 
medical and snrgical affections of the Eye, with the 
treatment essential for their relief. Each subject is 
discussed in a separate section, under its own peculiar 
heading. 

In the description and treatment of the various 
diseases, I have not only given the results of my 
own experience, but I have carefally recorded special 
points in the practice of my colleagues at the Boyal 
London Ophthalmic Hospital, and have made fre- 
quent reference to the labours of the Continental 
ophthalmic surgeons. 

The scope of this work forbids proi^sion of detail ; 
when, therefore, ftiller information is required, I 
must refer the reader to the * Treatise on the Eye,' 
by Mr. Soelberg Wells, or to the 'Natural and 
Morbid Changes of the Human Eye,' by Mr. Bader. 

At the end of the book I have added a Formulary 
of Prescriptions, and also a page of Test-types, re- 



VI PREFACE. 

daced from those designed by Dr. Orestes M, Pray, 
of New York, to aid in the diagnosis of astigmatism. 
In the original, each letter is two inches sqnare, and 
is composed of either vertical, horizontal, or obliqne 
lines set at different angles. 

To my friend Dr. Workman I return my warmest 
thanks for the help he has kindly given me in revis- 
ing the proof sheets before they passed through the 
press. 

12 Habley Stbeet, Cayendisb. Sqxjabe, W. 
Juney 1869. 
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CHAPTER I. 

DISEASES OF THE CONJUNCTIVA. 

Catarrhal Ophthalmia — AiyiUe Conjunctivitis — is an in- 
flammation of the conjunctiva covering the eye and lining 
the lids. It may come on without any apparent cause, or 
it may be produced by rapid alternations, of temperature, 
or by exposure of the eye to cold. Catarrhal ophthalmia 
will sometimes assume an epidemic character, and large 
' numbers in the same locality will suffer from it; or it will 
attack every member of a family in succession, notwith- 
standing that due precautions have been taken to pre- 
vent its spreading by direct communication. 

Symptcmis. — ^A feeling of grittiness, as if dust or fine sand 
were in the eye, with some stiffness of the lids. The con- 
junctiva becomes red, and this increase of vascularity 
generally commences from the circumference of the globe, 
and fades as it approaches the cornea. In the advanced 
stage of this affection the white of the eye becomes of one 
uniform red colour. The redness is superficial, and of a 
brighter and darker shade than that caused by inflamma- 
tion of the deeper structures of the eye, for which it can 
hardly be mistaken. There is an increased secretion from 
the surfaces of the eye and lids; at first only of mucus 
but afterwards of muco-pus, smaU quantities of which will 
collect in little beads over the caruncle at the inner angle 
of the eye, or form little scabs on the edges of the lids by 
caking on the eyelashes. If the lower lid be drawn down 
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2 DISEASES OP THE CONJUNCTIVA. 

by the finger, one or two streaks of pus or lymph will be 
often seen in the oculo-palpebral fold. The patient com- 
plains that the lids are sticky, and that in the morning 
they are gummed together by dried secretion. On look- 
ing at the eyes, there is a peculiar sticky and gummy ap- 
pearance which is quite characteristic of the disease. 
There is often associated with these symptoms chemosis 
of the conjunctiva and swelling of the lids. The con- 
junctiva looks blown up from the serous effusion into the 
subjacent cellular tissue, sometimes to an extent sufficient 
to make the cornea appear sunken below it. The cornea 
is clear, and the pupil is active. The rapid action of the 
pupil will at once decide that the inflammation is super- 
ficial, and that the iris is not affected by it. 

Catarrhal ophthalmia usually commences in both eyes 
simultaneously, or one eye may be attacked a little in ad- 
vance of the other, but it is seldom that this disease is 
limited to only the one eye. In this respect catarrhal 
ophthalmia offers a marked difference from gonorrhoea! 
ophthalmia, which is generally, in the first instance, 
strictly confined to the one eye. (See Gonorrhgsal Oph- 
thalmia, page 8.) 

Prognosis. — This affection is usually very amenable to pro- 
per treatment, and the eyes will recover without a trace of 
the disease remaining. But if no treatment be adopted,- 
or unsuitable remedies be used, the conjunctival inflamma- 
tion may extend to the cornea, and comeitis with super- 
ficial or deep ulcerations may follow. 

Treatment. — The eyes should be bathed every two or 
three hours, or oftener if the case is severe, with a lotion 
of alum, or sulphate of zinc and alum (F. 38, 39, 40), 
taking care that with each application a little is allowed 
to flow into the eyes. In the intervals between the times 
for using the lotion, the eyes may be bathed with cold 
water, to keep them free from the discharge. A solution 
of nitrate of sUver, gr. 1 or gr. 2, ad aqusB 3 1> is v^ry useful 
in catarrhal ophthalmia, and especially in those cases 
where there is chemosis of the conjunctiva and swelling of 
the lids. Two or three drops should be dropped into the 
eye twice a day, and every two or three hours, or oftener 
if necessary, the eyes should be cleansed from discharge 
by bathing them with cold water. To prevent the gum- 
ming together of the eyelids during sleep, a little ungent. 
cetacei should be smeared along their tarsal borders every 
night. At the commencement of the attack the bowels 
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should be acted on by some purgative, and if the patient 
is hot and thirsty an alkaline or effervescing draught (F. 
53, 55) may be prescribed, but as a rule tonics such as 
bark, quinine, or iron will be required ; and these are 
given with most benefit after the first febrile symptoms 
which often usher in an attack of catarrhal ophthalmia 
have passed away. 

Chhonic Ophthalmia may be consequent on catarrhal 
ophthalmia, the acute disease subsiding into a chronic 
form, but this is quite exceptional. Chronic ophthalmia 
generally occurs in patients who are below the standard 
of health, and in those who have to earn their living by 
the long-continued use of their eyes at fine work. 

Symptoms. — The eye has a reddish and irritable appear- 
ance ; it will not face the light without a sense of discom- 
fort and watering. The caruncle and edges of the lids 
often look red and prominent, and the secretion of the 
mucous surfaces of the lids and globe is slightly increased. 
Reading or fine work soon tires the eye, and causes it to 
flush up. The patient is generally more or less out of 
health, oftentimes used up from want of rest. 

Treatment. — When there is reason to believe that over- 
use of the eyes has been the exciting cause of the disease, 
rest must be strictly enjoined. Close reading, the casting 
up of figures, and all fine work should be forbidden. The 
state of the patient's health should be improved, and any 
irregularity in the discharge of the functions of the difi'er- 
ent organs of the body shoidd be as far as possible cor- 
rected. 

Local Applications. — ^When there is any extra secretion 
from the mucous surfaces of the lids or eye, mild stimu- 
lating drops or lotions do good. Two or three drops of the 
guttse argenti nitratis (F. 16), or of zinci sulphatis (F. 20), 
may be dropped into the eye twice a day. Lotions with 
alum, or with alum and sulphate of zinc combined (F. 39, 
40), are very efficacious ; a weak solution of the acetate of 
lead (F. 42), provided there is no abrasion of the cornea, 
will be often found very useful. The tarsal edges of the 
lids should be anointed at night with a little unguent, 
cetacei, to prevent their gumming together ; or if there is 
much secretion from the Meibomian follicles, the unguent, 
hydrarg. nitratis dilut. (F. 102) may be advantageously 
used. When there is much dread of light, stimulating 
applications to the eye fail to do good, and are apt to ex- 
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4 DISEASES OP THE CONJUNCTIVA. 

cite considerable irritation. In chronic ophthalmia coun* 
ter-irritation will be frequently found beneficial; a small 
blister of emplast. cantharidis, or a piece of Brown's blis- 
tering tissue of the size of a shilling, may be applied to the 
temple, or behind the ear, and repeated in two or three 
nights if necessary. 

If the remedies named fail to afford relief, a seton in 
the temple of a single or double thread of thick corded 
silk will occasionally do good. The seton should not be 
allowed to remain more than three or four weeks, or the 
ulceration at the entrance and exit of the thread may 
cause an tmsightly scar. In cases of persistent chronic 
ophthalmia the lids should be everted and carefully ex- 
amined for granulations, as, if the conjunctiva has become 
granular, the ophthalmia will continue until the granula- 
tions are cured. (See Gbaitulab Lids.) 

Pustular Ophthalmia is a mild form of inflammation 
of the conjunctiva, characterised by the formation of 
small elevations about one or two lines from the margin 
of the cornea. They are generally of a reddish colour 
at their base, and of a yellowish white on their somewhat 
flattened summits. They have been called pustules, but 
they do not really contain pus : if pricked, only a little 
watery fluid will exude from them. The conjunctiva in 
their vicinity is more or less reddened, and sometimes 
one or two small red vessels may be seen coursing towards 
them. There may be only one of these so-called pustides, 
or there may be as many as three or four of them. There 
is no intolerance of light, and the patient seldom com- 
plains of more than a feeling of grittiness in the eye. 
One peculiarity of pustular ophthalmia is that it is very 
apt to recur. This affection is quite distinct from the 
true phlyctenular ophthalmia described in the chapter on 
Diseases of the Cobnea. 

Treatment. — ^Attention must be paid to the general 
health of the patient, and, if necessary, a mild aperient 
prescribed. As a local application, any mild stimidant 
will do good. A little calomel dusted into the eye on to 
the pustules with a camel's hair brush every or every 
other day for a few times will be found a very efficient 
remedy. It has also the credit of preventing a re- 
currence of the disease. Lotions of the acetate of lead 
(F. 42) or of sulphate of zinc may be also used with good 
effect. 
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Purulent Ophthalmia of Newly-born Infants — 
Ophthahnia neonatorum— is one of the most important 
diseases of the eye which the surgeon can have under his 
care.' When rightly treated it is one of the most reme- 
diable, but when neglected, or, what is often worse, when 
unsuitable and improper remedies are used, it is one of 
the most disastrous of all the inflammatory affections of 
the eye. The responsibility of any one undertaking a 
case of purulent ophthalmia who is not thoroughly ac- 
quainted with its nature and treatment is very great. 
Many a useful life has been blighted in the first month of 
its existence by irreparable blindness, which might have 
been prevented if the simple means, which seldom fail to 
arrest this formidable disease, had been rightly applied. 
Purulent ophthalmia usually commences from the second 
to the seventh day after birth. Both eyes are commonly 
affected simultaneously, but to this there are occasional 
exceptions ; thus one eye only may be involved, or the 
first eye may suffer twelve or twenty-four hours in advance 
of the second. 

Symptoms. — The first indication of the disease is usually 
detected by the nurse, who notices that there is a slight 
discharge from the eyes, and that the edges of the lids are 
glued together during sleep. In a short time, often witliin 
a few hours, the discharge increases greatly in quantity 
and changes in quality ; it first becomes muco-purulent, 
and ultimately, if the case is severe, is converted into 
almost pure pus. The eyelids now become red and 
swollen, and their tarsal margins, caked together, pen up 
the discharge^ which accumulates behind the lids, and 
streams over the cheeks when the eyes are opened. The 
quantity of pus which literally pours from between the 
eyelids in a bad case, and the rapidity with which it is 
secreted, are very remarkable. 

In the slight cases of purulent ophthalmia the discharge 
is of a whitish colour with scarcely a tinge of yellow, and 
it is not very abundant in quantity. In the very severe 
forms of the disease the discharge is of a deep yellow 
colour and very profuse. Between these extremes there 
are many gradations. 

Prognosis. — ^When a child suffering from purulent oph- 
thalmia is seen suf&ciently early, and proper remedies are 
rightly applied, recovery is almost certain. It shoidd 
however be remembered that cases occasionally occur of 
so severe a nature that all treatment is unavailable to 
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arrest the progress of the diseaae, and one or both eyes 
are rapidly and irrecoverably destroyed. In such instances 
it will generally be found that the discharge was of a deep 
yellow colour, very copious, and that it commenced on 
the first or second day after birth. It will also be pro- 
bably ascertained on inquiry that the mother had gonor- 
rhoea at the time of her confinement, or leucorrhoea of so 
severe a type that the discharge was yellow and puriform. 

Treatment. — The indications for treatment are to wash 
away the discharge from the eye as often as it collects, 
and to use some astringent lotion to arrest the resecretion 
of the purulent matter. Lotions of alum, or of sulphate 
of zinc and alum (F. 38, 40), and drops of nitrate of sil- 
ver, are the most useful astringents in purulent ophthalmia. 
The lotion which I generally use is one of alum (F. 38). 
The mode, however, of applying the remedies is of as much 
importance as the remedies themselves. The lotion should 
be gently squirted into the eye with an india-rubber syringe 
with an ivory nozzle, or with a small glass syringe, every 
half-hour or hour, according to the severity of the case, 
the object being to thoroughly cleanse the eye from all 
discharge as often as it is resecreted. This treatment 
should be pursued by night as well as by day. The in- 
tervals between the use of the lotion may be increased 
as the discharge decreases in quantity. The carrying out 
of these instructions should be entrusted solely to the 
nurse, as the mother, so soon after her confinement, is un- 
fitted for the duty, and rest is also essential for her in 
order to ensure a due supply of milk for the child. 

The easiest way of applying the lotion is as follows ; — 
The nurse should lay the child on her lap, turning its 
head a little to one side or the other, according to the eye 
she is going to wash out. With the thumb and finger of 
her left hand she gently separates the lids, whilst with 
the right hand she squirts a stream of the lotion into the 
eye from the nasal side, allowing it to run away from 
between the lids on to a soft napkin, which she has placed 
under its head to receive it. 

If the case is very severe, the surgeon should see the 
child once or twice a day himself, and having washed the 
eye thoroughly from all discharge with a stream of cold 
water, he should drop into it two or three drops of a solu- 
tion of nitrate of silver gr. 2 ad aqu8B 5 1> a^id order the 
alum lotion to be continued as directed during his absence. 
In some cases, where the nurse is very awkward, and can- 
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not rightly use the lotion with a syringe, it may be effi- 
ciently applied by means of a soft camel's hair brush. 
From time to time a little unguent, cetacei should be 
smeared on the edges of the lids, to prevent their sticking 
together. 

EvU Results of Pv/rulent Ophthalmia. — The great danger 
in this disease is lest the inflammation, which was origi- 
nally confined to the conjunctiva of the lids and globe, 
should extend to the cornea. When this happens, acute 
comeitis follows ; the cornea becomes at first hazy, then 
ulcerates either superficially or deeply, or, if the case is 
very severe, a large portion of it may slough. As the re- 
sidt of such casualties we get nebula, leucoma, or staphy- 
loma of the cornea. Each of these subjects will be found 
fully treated of under their respective headings. 

Purulent Ophthalmia — Contagious Ophthalmia. — To 
this disease very many names have been applied, but the 
two mentioned are sufiicient to indicate its nature. This 
form of ophthalmia is both purulent and contagious. It 
has been called Egyptian Ophthalmiay from its being ever 
present in Egypt, where the severest types of the disease 
are to be constantly found. 

In its mild form it closely resembles catarrhal ophthal- 
mia, for which it may be mistaken ; but in the worst cases 
it almost equals in severity the gonorrhoeal afiection of the 
eyes. 

Purulent ophthalmia commences with a slight discharge 
from the eye and swelling of the lids. The discharge 
soon increases in quantity, and becomes puriform, the 
conjunctiva gets chemosed, and the lids grow red, shining, 
and oedematous. If the disease progresses unchecked, the 
cornea first becomes cloudy, then ulcerates, or portions of 
. it slough, and the eye is destroyed. The peculiar ten- 
dency of purulent ophthalmia is to attack masses of people 
who are congregated together, and living without due 
attention to cleanliness and ventilation. Hence it is that 
the disease has frequently broken out amongst soldiers in 
barracks, amongst the poor in workhouses, and in large 
pauper schools in the country. 

Although purulent ophthalmia is undoubtedly propa- 
gated by inoculation, yet there is abundant evidence to 
show that it may be epidemic, and spread without any di- 
rect conveyance of the purulent secretion from eye to eye. 
I think myself that the ordinary catarrhal ophthalmia may. 
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and frequently does, assume a contagioiu form, and that 
it is liable to do so whenever it attacks members of a com- 
munity who are living in violation of the laws of health. 

Treatment, — ^A mUd case of purulent ophthalmia should 
be treated in the same way as catarrhal ophthalmia, page 
2 ; but if the case is severe the plan of treatment recom- 
mended for gonorrhoea! ophthalmia, page 9, should be 
adopted. After the severity of the disease has been ar- 
rested, there is apt to remain a muco-purulent discharge, 
which will obstinately resist all treatment for many weeks, 
or even months. Upon everting the lids it will be often 
found that this chronic discharge is due to a granidar 
condition of the palpebral conjunctiva induced by the 
disease. (See Treatment of Granular Lids, page 15.) 

In all outbreaks of the disease sanitary precautions 
should be taken to prevent it spreading, and the bad cases 
should be kept apart from the others. A daily inspection 
should be also made to treat each fresh case as soon as the 
early symptoms show themselves. 

ResfiiUa of Purulent Ophthalmia, — 1st. If the disease 
resists all treatment, the eye may be lost from ulceration 
or sloughing of the cornea. 2nd. The eye may recover, 
but with a nebula of the cornea, or a leucoma, to the inner 
surface of which the iris is frequently attached, causing a 
distortion of the pupil. 3. A granular state of the lids, 
with a chronic muco-purulent discharge. 

Gk)NORRH(EAL OPHTHALMIA is an acute specific inflam- 
mation of the conjunctiva of the lids and globe, induced 
by the inocidation of some gonorrhceal matter into the 
eye. It is characterised by a profuse purulent discharge 
from between the lids, which is of a yellow colour, and ex- 
actly corresponds in appearance with that which flows 
from the urethra. The disease is rapid in its progress 
and very destructive; imless it is soon checked, the eye is 
lost. 

SympUyma. — ^Acute inflammatory action usually com- 
mences in from six to eighteen hours after the inocidation 
has been effected. The early symptoms resemble those of 
catarrhal ophthalmia, but they are more severe. A slight 
thin discha^^ first begins to ooze from between the lids, 
accompanied by a sense of heat and fulness of the eye. 
The conjunctiva of the globe srows red, swollen, and 
chemosed, often rising above the level of the cornea, which 
will appear as if it were partially buried below it. The 
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lids are swollen, red and shining, and completely closed 
over the eye. The discharge has now become excessive 
in quantity, of a thick consistence and yellow colour, and 
streams over the cheeks from between ihe lids. The cor- 
nea is almost certain to become involved, and if the in- 
flammation be not quickly subdued, ulceration and slough- 
ing of its structure will surely follow. The patient sufi'ers 
severely from the pain in the eye and around the orbit, 
with an oppressive feeling of heat and fullness of the lids 
and globe. The disease is usually confined to the one eye. 
When the second becomes affected it is generally on ac- 
count of due precaution not having been taken to shield 
it from the danger of inoculation. 

Treatment. — ^A few years ago the treatment consisted 
in excessive bleedings from tibie arm, and in the use of 
strong depressing medicines. Experience has shown the 
error of such proceedings, and by now adopting a directly 
opposite course a far larger proportion of cases recover 
with good and useful eyes. In gonorrhoeal ophthalmia 
the treatment must be constitutional and local. 

Constitutional Treatment, — From the very commence- 
ment of the attack the strength of the patient must be 
supported by tonics, diflusible stimuli, and a liberal diet. 
The whole history of gonorrhoeal ophthalmia is of a 
depressing character. The patient generally suffering 
from gonorrhoea at the time the eye becomes inoculated, 
is, from the nature of his complaint and the treatnient 
adopted to cure it, below the standard of health. The 
disease itself is also very exhausting ; but the prospect of 
loss of vision, with the utter annihilation of all future 
prospects, adds to his sense of loneliness and despair. 
The fact that the patient is suffering from a severe ure- 
thral discharge will not forbid the free use of tonics and 
stimulants. The danger of ulceration and sloughing of 
the cornea is increased in proportion as the vital powers 
are depressed. Having therefore first acted freely on the 
bowels by a moderate purgative, quinine in 2 gr. doses, 
or the mineral acids with cinchona (F. 61), i^uld be 
given every four hours. If there is much pain or irri- 
tability, opium should be prescribed, either in small 
quantities frequently repeated, or in one full dose at bed- 
time. When there is heat of skin, with thirst and a 
furred tongue, an effervescing mixture with ammonia (F. 
53) may be advantageously ordered before prescribing the 
direct tonics. The diet should be one of meat or beef 
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tea, with a certain amount of wine or brandy, accord- 
ing to the strength of the patient. 

Local Treatment. — The best applications are nitrate of 
silver, lotions of alum, or of sulphate of zinc and alum, 
and cold. 

1«*. Nitrate of Silver, — This is best used in the form of 
solution, varying in strength from gr. 10 — gr. 30 ad 
aquae ^ 1, according to the severity of the case. The lids 
should be everted and the conjunctival surfaces painted 
over with a camel's hair brush with the solution, which 
should be allowed to remain a few seconds so as to whiten 
the parts, and be then washed off with a stream of cold 
water from an india-rubber bottle. 

This should be repeated once daily, and in very bad 
cases a second application may be necessary. For the 
mode of applying the solution of the nitrate of silver, see 
TRBA.TMBNT OF Granulab, Lids, page 15. When the lids 
are so swollen that they cannot be everted, two or three 
drops of a weaker solution of nitrate of silver, from gr. 2 
— gr. 10 ad aqusB 5 1, may be dropped twice a day into the 
eye, after it has been first cleansed by syringing away 
the discharge with cold water. 

27id. Lotions of Alurriy or Alwm and Sulphate of Zinc 
(F. 38, 40), shoidd be used at least once every hour, to 
wash away the discharge as often as it accumulates. The 
lotion should be gently injected over the surface of the 
globe by a syringe or india-rubber bottle, so as to 
thoroughly wash away all purulent matter at each ap- 
plication. 

3rrf. Cold is very grateful to the patient, and may be 
applied during the intervals between using the lotion, by 
placing a fold of lint wet with iced water over the eyelids 
and changing it as often as it becomes hot or dry. The 
patient may also be allowed to wash away the discharge 
with a piece of linen dipped in the iced water as fast as 
it exudes from between the lids. 

By a steady perseverance in this line of treatment the 
best chance of saving the eye is afforded to the patient ; 
but the disease is frequently of so virulent a character, 
that in spite of all remedies and the most judicious 
management, the cornea sloughs, and the eye for all useful 
purposes is irretrievably lost. 

There is a form of gonorrhoeal ophthalmia consequent 
on the urethral discharge, but which is not produced by 
inoculation. The two eyes are affected simultaneously 
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within a few da,yB or a week after the appearance of the 
gonorrhoea. It closely resembles a very severe attack of 
catarrhal ophthalmia. I have had one gentleman under 
my care who has had three attacks of this form of inflam- 
mation of the eyes, coming on each time shortly after he 
had contracted a fresh gonorrhoea. The purulent dis- 
charge from the eyes was at one time so copious that I 
thought it must have been caused by inoculation, but its 
reappearance in both eyes with each recurrence of the 
urethral discharge has now convinced me that it was due 
to other causes. I should add that this patient with each 
attack of gonorrhoea suffered severely from gonorrhoea! 
rheumatism. It is possible that this form of ophthalmia 
may be due to the same absorption of the poison as that 
which induced the rheumatism, and that the discharge 
from the eyes is an attempt to eliminate it through the 
mucous surfaces of the globe and lids. Another explana- 
tion is, that in some people there exists a peculiar 
sympathy between the mucous membranes of one part of 
the body with those of another ; thus it is not uncommon 
to find in common catarrh the whole mucous lining of 
the body more or less affected at one time, and in one 
gentleman with whom I am acquainted a severe catarrhal 
attack is frequently accompanied by a discharge from the 
urethra. 

Treatment. — The same as for the gonorrhoea! ophthalmia 
caused by inoculation, but as the symptoms are less severe, 
so the strength of the remedial applications to the eye 
may be reduced. The patient should be prescribed a good 
nutritious diet, with a moderate allowance of stimulants. 

Diphtheritic Ophthalmia is a disease which is almost 
unknown in England. It was first described by V. Graefe,* 
who had witnessed several epidemics of this peculiar affec- 
tion. 

Symptoms. — The disease usually commences suddenly 
in the upper eyelids, which become red, swollen, and rigid 
from fibrinous effusion into the subcutaneous tissues. The 
conjunctiva of the lid is foimd on eversion to be smooth, 
dry, and pale from constriction of the palpebral vessels. 
The lower lid then becomes similarly affected, and the 
conjunctiva of the globe chemosed, not, as in catarrhal 
ophthalmia, from serous effusion, but from exudation of 

• Archiv. f. Ophthal. p. 168. 18j4-6. 
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fibrine. As the disease advances, the swelling and red- 
ness of the lids increase ; there is great pain and heat, 
and a thin dischaige with flocculi of lymph oozes from the 
eye. This after a few days becomes purulent, and the 
rigidity of the lids begins to subside. During the pro- 
gress of the disease, fibrinous exudations will occasionally 
fcake place on the conjunctival surfaces of the lids and 
globe, either as small isolated grey patches, or else as a 
continuous membrane, which may be peeled off. The 
cornea is specially apt to suffer in this disease. It first 
becomes hazy, portions of its epithelium are then detached, 
and an idoer is formed, which may lead to perforation and 
prolapse of the iris ; or parts of the cornea may slough. 
During the process of repair, which afterwards follows, 
the fibrinous exudations on the lining membrane of the 
lids are thrown off, and the conjunctiva appears almost 
bared of its epithelium. Cicatrisation and contraction 
now set in, and not unfrequently cause some inversion or 
eversion of the lid. 

TreatmenU. — ^At the commencement of the disease, Von 
Graefe recommends a strictly antiphlogistic treatment, 
and if the health of the patient admits of it, he places him 
qidckly under the influence of mercury. As local appli- 
catiorts, he relies chiefly upon iced compresses to the eye 
and leeches to the temple, the latter being frequently 
used in large numbers. 

In the second stage, when there is a purulent discharge, 
he advises the conjunctival surfaces of the lids to be 
touched with the solid mitigated nitrate of silver (F. 5, 
No. 2) ; or if preferred, they may be painted with a solu- 
tion of the strength of gr. 10 — ^gr. 20 ad aqusB J 1. 

After the nitrate of silver has been applied, either by 
stick or in solution, thirty or forty seconds should be al- 
lowed to elapse, and then a stream of cold water, or weak 
salt and water, should be directed over the parts, to wash 
away any surplus of the drug which may remain, and 
prevent its aftecting injuriously the cornea. When the 
lids cannot be everted, either on account of the swelling 
or pain, a solution of the nitrate of silver, gr. 1 — ^gr. 5 
ad aquflB 5 h ^^7 ^® dropped twice daily into the eyes ; 
or they may bo washed out with an astringent lotion 
(F. 39, 40) thrown beneath the lids by means of a syringe. 

Granular Lids — Chanular Ophthalmia; Trachoma; 
Granulations. — These terms have been applied to a rough 
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and grannlar state of the lids, which induces a chronic 
muco-pnrolent discharge from the conjunctiva, and pan- 
nus of the cornea. Granulations are usually the result of 
purulent or contagious ophthalmia, or of some long-con- 
tinued conjunctival inflammation. There is, however, 
one form of granular lids produced by vesicular granula- 
tions, which ma^ originate without any previous severe or 
prolonged affection of the conjunctiva. 

Granulations may be divided into two classes — ^the true 
laid the vesicular. 

The true granulations are those which arise from puru- 
lent ophthahnia, or from any chronic irritation of the 
conjunctiva, llie inner surfaces of the lids lose their 
bright polish and smoothness, and become rough from the 
growth of numerous small vascular projections. These 
granidations are partly produced by an hypertrophy of 
the papillae of the lids, but partly also by an inflammatory 
exudation into the connective tissue of the conjunctiva, 
to which is principally due the subsequent cicatricial 
changes. During the early stages the granulations are 
red, highly vascular, and bleed easily on being pressed or 
rubbed with the finger. The mere effort of everting the 
lids, which are usuidly somewhat thickened, is sufficient 
to make them bleed. In the later stages the granulations 
become paler and fewer in number, and the conjunctiva 
between them grows anaemic and shrunken, with a bright 
tendinous lustre like cicatricial tissue. At the commence- 
ment of the disease there is fulness and h3rper8emia of the 
palpebral conjunctiva, whilst at its termination there is 
ansemia and consolidation. The appearances of the granu- 
lations vary considerably ; according to the severity of 
the inflammation- which produced them, the stage at which 
they have arrived, and the treatment to which they have 
been subjected. In some cases the palpebral conjunctiva 
is covered with small red villous-looking granulations of a 
nearly uniform size ; in others, with red granidations 
varying in size and shape ; whilst frequently the granula- 
tions are pale, flabby, and scattered, with the spaces be- 
tween them apparently occupied by cicatricial tissue. 

Vesicular GranuUvbioris. — These appear as small round 
whitish bodies scattered on the conjunctiva of both the 
upper and lower eyelids, slightly projecting from the sur- 
face, and usually in the greatest numbers about the oculo- 
palpebral fold of the upper lid. They have been likened 
to boiled sago-grains, or to frog's spawn, or to the vesicles 
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of aii herpetic eruption. They look as if they contained 
a little semi-transparent fluid, but they are solid growths, 
and so lirmly implanted that it is very difiicult to remove 
them, as when punctured they will not easily shell out 
from the subconjunctival tissue in which they are em- 
bedded. They are met with both in children and adidts, 
but they are most liable to occur amongst masses of 
people who live in a crowded atmosphere, with neglect of 
all sanitary arrangements. Hence it is that they are so 
frequently seen amongst the children in workhouses, the 
poor Irish in laige towns, and amongst soldiers* in bar- 
racks. Vesicular granulations are contagious, and due to 
malarious influences, and from the constant irritation they 
keep up are very apt to lead to the formation of the true 
conjunctival granulations. They may exist for some time 
without giving any greater annoyance than a slight sense 
of pricking, and a little stickiness about the lids in the 
morning. In most cases, however, there is lachrymation, 
with a constant feeling of grittiness of the eye, and a slight 
mucopurulent discharge, and if the disease is advanced, 
a nebulous and vascular condition of that portion of the 
cornea which is subjected to the friction of the upper lid 
over it; The severity of the symptoms vary, but they are 
always increased by exposure to glare or to cold winds. 

Symptoms. — A feeling of constant grittiness and a sense 
of heat in the eye, with some photophobia, and a muco- 
purulent discharge sufficient to cause the lids to gum to- 
gether in the morning. There is redness of the caruncle 
and tarsal margins, and in advanced cases the upper lid 
droops as if it hung heavily over the eye. As the disease 
progresses the cornea suflers from the constant friction of 
the roughened palpebral conjunctiva. It becomes vascu- 
lar and nebulous ; its surface grows uneven, and at points 
frequently ulcerates. This vascular condition of the cor- 
nea dependent on granulations has been termed * tracho- 
mMous parmus,* to distinguish it from that pannus which 
is the result of comeitis induced from other causes. In 
some cases the pannus is confined to the upper half of the 
cornea, the part which is under the cover, and conse- 
quently subjected to the friction of the upper lid ; but in 
granulations of long standing, the whole surface of the 
cornea becomes vascular, every portion of it being per- 
vaded with blood-vessels. All these symptoms are greatly 
increased if the eyes are overworked, or exposed to cold 
winds or bright lights. Occasionally the eyes will become 
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acutely inflamed, constituting the condition described 
as Aciite Granular Ophthalmia ; the lids are then red, 
swollen, and spasmodically closed, from the excessive 
photophobia, and any attempt to open them is followed 
by a gush of hot tears, with some muco-purulent dis- 
charge. Under treatment, these acute symptoms will 
gradually subside, and the eyes will again relapse into 
their pre\dous state of chronic irritability. 

Progrwsis. — Judicious management, coupled with the 
reparative power of time, will generally succeed in oblite- 
rating the granulations and restoring a smooth surface to 
the palpebral conjunctiva. If the disease has been slight, 
or of only short duration, there is good reason to hope 
that the eye will so recover from the irritation to which 
it has been subjected, that it will regain the greater part, 
if not the whole, of the sight it had lost. If, however, 
the granulations have been severe and long-continued, 
they will probably have produced mischief which neither 
time nor remedies will ever completely eradicate. The 
conjunctiva will frequently become changed, both in ap- 
pearance and structure. Although its surface may have 
grown smooth, yet it will be more contracted and dense 
than formerly, and have acquired in different parts a 
whitish glistening aspect, closely resembling cicatricial 
tissue. This contraction of the palpebral conjuuctiva is 
the most frequent cause of entropion and distichiasis. 
(See articles on each of these subjects. ) 

The cornea, from the constant friction of the roughened 
lids against it, will often become so uneven, vascular, and 
cloudy, that for all useful purposes the eye will be prac- 
tically blind. 

Treatment. — The object to be accomplished is to restore 
a smooth surface to the lining membrane of the lids by 
the obliteration of the granulations; but in endeavoimng 
to gain this end, care must be taken to avoid the use of 
all strong remedies, which will destroy the conjunctiva 
and produce deep cicatrices. The treatment from which 
I have found the greatest benefit has been the applica- 
tion to the palpebral conjunctiva of a strong solution of 
the nitrate of silver, varying in strength, according to the 
severity of the case, from gr. 5 — ^gr. 20 ad aqusB ^ 1- 
This should be applied in the following manner: — The 
patient is to be seated in a chair, and the surgeon, stand- 
ing behind him, with a probe everts the upper lid so as 
fully to expose the palpebral conjunctiva, over the surface 
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of which he paints with a camel's hair brush the solution 
of the nitrate of silyer, taking care to apply it thoroughly 
to the reflection of conjunctiva which forms the o^o- 
palpebral fold. After waiting for about half a minute, 
he then, with a syringe, gently squirts over the granular 
surface a stream of cold water, or, what is better, a solu- 
tion of common salt of about the strength of gr. 10 ad 
aqu£B }^ 1) to wash away and neutralise all the surplus ni- 
trate of silver, so as to prevent its irritating the eye, or 
blackening the ocular conjunctiva — a misfortune I have 
seen occur when'strong solutions of the caustic have been 
frequently used without taking these precautions. This 
application should be repeated every second or third day, 
and in the intervals the patient should frequently bathe 
the eyes with cold water, and every night and morning 
drop into them a little of a weak solution of the chloride 
of zinc (F. 19), or some other mild astringent. The 
nitrate of silver may be also conveniently applied to the 
granulations by using the diluted nitrate of silver points 
(F. 6). 

SuJjphate of Coppery or a combmation of this salt with 
alum, ^ lapis divinus,' or ^ green stone,' as it is commonly 
called (F. 4), are excellent astringents in granular lids. 
Every second or third day the lid should be everted, and 
having first dried the surface with a piece of linen, the 
granuLations only should be freely touched with the sul- 
phate of copper or green stone, taking as much care as 
possible to prevent the caustic from affecting the con- 
junctiva. Between the applications a few drops of the 
guttsB cupri sulphatis (F. 21) should be dropped twice a 
day into the eye. 

Acetate of Lead is a useful remedy when there is ex- 
cessive roughness from the whole palpebral conjunctiva 
being covered with red granulations of varying sizes, but 
unattended by any acute inflammatory sjnnptoms. The 
acetate of lead should be finely powdered and laid over 
the granulations, and after waiting one or two minutes, 
the surplus should be washed off with a stream of cold 
water. This application does good, first, by rendering the 
surface more smooth by filling up the chinks between the 
granulations, and afterwards by its astringent powers 
causing them to shrink. It may be repeated tluree or 
four times, at intervals of from three to six days. 

LiqiLor Fotassce. — Mr. Dixon speaks very highly of the 
benefit to be derived from the local application of liq. 
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potasssB to the grantdations. He sayB : ^ The fluid is 
dabbed upon the everted lids, so as to be thoroughly 
brought into contact with the whole surface.' And fur- 
ther on he remarks : ' It may be applied at intervals of 
a few days ; and in some cases I have seen the granu- 
lations removed, and much of the original clearness of 
the cornea restored, in the course of six weeks.'* 

Y/hen there are severe inflammatory symptoms, as in 
^ acute granular ophthalmia,' it is best to postpone the use 
of astringents until they have partially subsided. In 
such cases great relief is often derived from applying a 
slight compress and bandage (F. 2) over the closed lids, 
and only removing it for the purpose of bathing the eyes 
three or four times during the twenty-four hours with 
the lotio belladonnsd (F. 32), or the lotio belladonnee 
cum alumine (F. 33). If, however, as sometimes hap- 
pens, the compressing bandage should prove hot and 
uncomfortable, it should be given up, and in its place a 
fold of lint wet with the lotio belladonnse cum alumine 
(F. 33) should be suspended over the eye by a piece of 
broad tape tied round the forehead. As soon as the 
swelling and redness of the lids have sufliciently abated 
to allow of their being everted without much pain, a 
weak solution of the nitrate of silver should be painted 
once daily over the palpebral conjunctiva, and in the 
intervals between the applications the belladonna lotion 
: may be continued. Even in cases of granular lids where 
there are no severe inflammatory symptoms, but where 
the photophobia and lachrymation are excessive, I have 
often found benefit from the use of the compressing 
bandage, as by it the eye is kept com^^letely at rest, and 
the friction between the lids and tiie cornea is pre^ 
vented. 

. InoculaUon with purulent matter for the cure of severe 
granular lids is a most successftd mode of treatment. 
It requires, however, great caution in the selection of 
cases fitted for this procedure, and also in the choice 
of the pus with which to inoculate the eyes. The whole, 
or certainly two-thirds, of the cornea should be so per- 
meated with vessels as to render it semi-opaque, as the 
purulent ophthalmia established by tha inoculation is. 
very liable to induce sloughing in any portion of it which 
. is quite transparent. The pus should be chosen from the, 

* .Dixon on Diseases of the Ey^, tliird edition, p. ^6. 

G 
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eye of an infant suffering from purulent ophthalmia. Its 
strength may be determined, firstly by the colour, and 
secondly by the severity and duration of the inflammation 
it has excited in the eye from which it is taken. The yellow 
pus is always more active than the whitish discharge seen 
in slight cases of purulent ophthalmia. The period of the 
disease at which the pus is taken influences materially 
the amount of inflammation and suppuration it is capable 
of setting up. Pus from the eye of an infant in the 
early and most acute stage of purulent ophthalmia will 
produce more serious effects than that taken from the 
same eye at a later period of the disease, after it has 
undergone some treatment and is on the decline. If one 
eye only is to be inoculated, the other should be tied up 
so as to protect it from contagion. Mr. Bader, who has 
had great experience in inoctdation for granular lids, 
advises that a layer of Canada balsam or gum mastic 
should be spread over the skin of the closed eyelid and 
adjacent side of the nose, and upon this should be placed 
sufficient wadding to fill up the hollow to a level with the 
bridge of the nose, and over the whole a single turn of 
a light bandage should be fastened.*^ Great care and 
cleanliness will be required during the whole of the 
treatment to prevent the other eye from becoming in- 
fected ; the bandage shotdd be changed daily, and re- 
adjusted as often as it becomes loose. 

To inoculate the eye, a single drop of pus shotdd be 
taken with a small scoop or the end of the little finger 
from the eye of an infant with purulent ophthalmia, and 
placed on the conjunctiva of the lower lid. In from 
eight to twenty-four hours the first sjnnptoms of puru- 
lent ophthalmia will begin to show themselves, and will 
rapidly increase until the disease has reached its height. 
The activity of the inflammation usually lasts from eight 
to ten days, but the discharge will not completely abate 
for six or eight weeks. As soon as the discharge becomes 
profuse, the patient should be allowed to wash the eyes 
with cold water every hour or even oftener if he desires 
it, and if there is much pain he may use iced water, and 
when lying down keep a fold of lint wetted with it over 
the eyelids. No astringent application should be given 
to check the discharge, but the disease must be allowed 
to run its course uninterruptedly. The danger to be 
apprehended is sloughing, or ulceration of a portion of 

* Bader on the Natural and Morbid Changes of the Human Eye, 
p. 115. 
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the cornea. Dining the progreas of the inflammation 
it is often very difficult to decide whether the cornea 
is still entire, as from its red and swollen villous ap- 
pearance it is difficult to even distinguish it from the 
surrounding vascular conjunctiva. The only test, then, is 
to notice its curvature, and if this remains unchanged, 
and there is no depression in one part with a lump of 
swollen granulations in another, no anxiety need be 
felt. The patient should be allowed a liberal meat diet, 
with a fair amount of stimulants during the whole 
period of treatment ; if his appetite or strength fail, 
quinine or bark (F. 61, 64) should be prescribed ; and 
if from the pain his nights are disturbed, opiates 
may be given at bed-time. It should be remembered, 
that although inoculation will obliterate the granula- 
tions from the lids, and the vessels from the cornea, 
yet it will not efface previously existing nebulosities. 
Some operation is often afterwards required to alter 
the shape of the pupil, so as to bring it opposite that 
portion of the cornea which is most &ansparent. The 
restdts of my experience of inoculation in severe cases 
of granular Hds have been most brilliant. I have seen 
patients practically blind for years, and condemned to 
the workhouse, regain sufficient sight to resume their 
former occupations. 

Sykdbctomy — Peritoniy — This operation was first 
practised by Dr. Fumari, of Paris, in 1862.'^ It consists 
in excising a band of conjunctiva and subconjunctival 
tissue of about one-eighth of an inch in width from 
around the cornea and close up to its margin. It may 
be performed in the following manner : — The patient 
being placed under chloroform, and the lids widely 
separated with a spring speculum, a fold of conjunctiva is 
to be seized with a pair of finely-toothed forceps, and 
with a pair of blunt-pointed curved scissors an incision 
is to be carried through that membrane around the 
cornea, and at about one-eighth of an inch distant from 
it. The band of conjunctiva surrounding the cornea is 
now to be dissected off, and all the subconjunctival tissue 
and vessels between it and the sclerotic carefully removed 
close up to the corneal margin. The operation bein^i; 
now completed, the lids are to be closed and covered with 
a wet compress and a bandage. 

* Gazette Medicale, No. 4-6, 8, &c, 1862. 
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Dr. Fumari recommends that after the excision of the 
band of conjunctiva and submucous tissue, the exposed 
surface should be freely touched with the nilsrate of silver, 
but this is a most dangerous proceeding, and in the few 
cases in which it has been tried in this country has pro- 
duced very prejudicial results. After three or four days, 
the wound will be found covered with lymph, and in a 
few weeks it will be perfectly closed, partly from contrac- 
tion of the surrounding conjunctiva, but partly also by 
the formation of a smooth cicatrix tissue. This operation 
is well suited for severe cases of pannus which continue 
after the granulations of the lids have been obliterated ; 
but my experience of it for the cure of granulations is 
that it is unsuccessful. I have on several occasions per- 
formed syndectomy as a preliminary to inoculation, and 
allowed the eye to recover from all effects of the operation 
before introducing the pus. The virulence of the puru- 
lent ophthalmia seemed to have been materially diminished 
by the removal of the portion of conjunctiva, and by the 
broad cicatrix which it had produced around the cornea. 
For a detailed account of these cases, see ' Royal London 
Ophthalmic Hospital Reports,' vol. iv. page 182. 

Pterygitjm is a peculiar morbid growth of the conjunc- 
tiva and subconjunctival tissue. It is of a triangular 
shape, with its base usually at the semilunar fold close to 
the inner canthus, and extending outwards it gradually 
tapers to a rounded end which is implanted on the sur- 
face of the cornea, generally reaching to a point opposite 
the inner margin of the pupil, and sometimes spreading 
half-way across it. I have never seen the pupil completely 
occluded by the growth. A pterygium is more or less 
vascular, and one or two large conjunctival vessels may be 
frequently seen coursing along it. In some cases it is red, 
fleshy and prominent, whilst in others it is pale and mem- 
branous, and so thin as to be almost translucent. 

A pterygium is almost invariably a single growth con- 
fined to the inner half of the eye, although to this there 
are occasional exceptions, and cases have been reported 
where there have been two pterygia, one on each side of 
the cornea, and also where they have occurred in the up- 
oer and lower parts of the eye, in lines corresponding with 
the superior and inferior recti muscles. The disease may 
be limited to one eye, or both may be affected by it. 1 
have seen many cases in which a pterygium existed in 
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both eyes ; in all of them the growths were symmetrical. 
Patients about the middle age are most liable to ptery- 
gitmi, and especially those who have served long in tropical 
climates. It is seldom seen in the young. The disease is 
of slow and almost imperceptible growth, and it is not 
until it has attained a considerable size that it causes any 
annoyance. When it extends partially over the pupil it 
interferes with vision. 

Treatment. — There are only two ways of efficiently 
dealing with a pterygium. It may be excised, or its 
apex may be transplanted from the cornea to a part of the 
conjunctiva, where even if it were to grow it would cause 
no impairment of vision. No local application to the eye 
will be of any benefit in eradicating the disease. 

1. Excision of the Pterygium. — ^The lids being separated 
by a spring speculum, the pterygium is to be seized from 
above downwards by a pair of forceps and drawn slightly 
from the eye. With a pair of fine scissors or a Beer's 
knife its attachment to the cornea is to be separated, and 
then with a few snips of the scissors the greater part of 
the pterygium, or the whole of it, if it be small, is re- 
moved. 

If the base of the growth is large, no attempt should be 
made to excise the whole of it, as the too free removal of 
the conjunctiva will cause a tight cicatrix, which will 
greatly impair the outward movements of the eye. After 
the pterygium has been removed, the cut edges of the 
conjunctiva should, if the gap is not too wide, be drawn 
together with one or two fine sutures. 

2. Trcmsplantation of the Fterygiwm. — This operation 
was first suggested and practised by Desmarres. I have 
tried it myl^lf on many occasions, and have been well 
satisfied with the results. The operation may be performed 
as follows : — The lids having been separated by the spring 
speculum, the extremity of the pterygium is to be seized 
with a pair of forceps close to the cornea, and its union 
with that structure carefully parted by a few snips with a 
pair of fine scissors. One cut is then to be made with the 
scissors through the conjunctiva along the upper, and 
another along the lower border of the pterygium. At the 
point of the lower free cut edge of the conjunctiva, to 
which it is desired to plant the apex of the growth, a 
small nick is to be made with the scissors, and into this 
the cone of the pterygium is to be fixed by a single fine 
thread suture. 



22 DISEASES OF THE CONJUXCTIVA. 

The pterygium, now separated completely from the 
cornea and implanted into the conjunctiva, generally 
wastes, and becomes so shrunken that it ceases to draw 
attention to the eye. Such has been the result in the 
cases in which I have performed this operation. The 
great advantage which transplantation offers over excision 
of the pterygium is, that as there is no removal of a por- 
tion of the conjunctiva, there is afterwards no dense 
cicatrix to cause a drawing in of the eye, or to limit its 
movements outwards. 

PiNGFECFLA is a term applied to a small yellowish 
patch which is frequently seen on the eye near the margin 
of the cornea, and is apparently in the substance of the 
conjunctiva. In a specimen examined by Desmarres the 
growth was found to be composed exclusively of hyper- 
trophied conjunctival epitheliimi. It creates annoyance 
sometimes from its being a little conspicuous, but it is 
perfectly innocuous. If its presence worries the patient^ 
it may be removed by seizing hold of it with forceps, 
and snipping it o£f with a pair of fine scissors. 

Dermoid Tttmoites generally spring from the margin 
of the cornea and the adjacent sclerotic. They are 
usually smooth light coloured growths, covered with con- 
junctiva and with a few hairs sprouting from their surface. 
They are congenital, and consist of elastic and connective 
tissue and fat. 

Treatment. — ^The only way to get rid of these tumours 
is by excision. Whilst operating, care must be taken 
not to dissect deeply into the sclerotic and cornea, even 
though the origin of the tumour should apparently be 
below their surfaces. 

Cysts op the Conjunctiva are generally the simple 
serous cysts. They usually appear as small round or oval 
translucent bodies, and occasion inconvenience only by 
their size or their position. Their most frequent site is 
in the fold of conjunctiva which is reflected from the 
lower lid on to the globe. They are easily removed by 
first seizing them with a pair of finely-toothed forceps, 
and then with a pair of scissors snipping through the por- 
tion of conjunctiva which holds them. 

Wabts op the Conjunctiva usually grow from near the 
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tarsal margins of the lids, but they may spring from other 
portions of the oonjnnctiya) and eyen cover a large portion 
of the globe. They may either be pedunculated or sessile. 
The proper i/reatmerU is excision. 

INJURIES OF THE CONJUNCTIVA. 

EccHYMOSis OP THB CONJUNCTIVA — Svhconjwnctvoal 
Hcemorrhage — ^may be caused by a blow on the eye, by 
coughing, or by any violent exertion. The effused blood 
at fiiBt appears ao a bright red mark abruptly limited to 
a portion of the conjunctiva, but during the process of 
absorption the colour loses its intensity, and passes 
through a variety of shades which diffuse themselves over 
the front of the eye. 

Trecitment. — A few days' rest is generally all that is 
required. Cold applications are grateful, and may be used 
either by allowing the patient to sponge his eyes three or 
four times a day with cold water, or by prescribing for him 
some cool evaporating lotion (F. 37, 41). 

Laoebations of the Conjunctiva covering the eye, 
but without any other injury to the eye or eyelids, are 
generally occasioned either by the patient striking his eye 
against some sharp projecting object which catehes the 
conjunctiva and tears it as &e head is moved away ; or 
else by some second person running a shutter, or a pole, 
or whatever he may be canying, against the eye. The 
injury is usually followed by swelling of the lids and con- 
junctiva, often suf&cient to render it dif&cult to make a 
thorough examination of the eye a few hours after the 
accident. 

Treaitment, — The eye should be closed, some water 
dressing should then be laid over the lids, and fastened 
in its place by one turn of a roller. It is very rarely 
necessary to apply any sutures to keep in situ the torn 
edges of the conjunctiva, as they usually fall together of 
their own accord; and there is seldom afterwards any 
suficient strain to draw them apart, or prevent union. 
An exceptional case might occur in which sutures would 
be called for ; thus, if a flap of the conjunctiva was torn 
from the globe, so that it was reflected back on itself, 
one or two fine stitches would be required to hold it, 
after it had been restored to its proper position. "When 
all tiie swelling of the lids and conjunctiva has completely 
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subsided, if there is some muco-purulent discharge, twoi 
or three drops of a lotion of sulphate of zinc (F. 20) may 
be dropped into the eye twice a day. 

For diseases and injuries of the conjunctiva of the eye- 
lids, see section Disbases of Eyelids. 



CHAPTER 11. 

DISEASES OF THE COBNEA AND SCLEBOTIC. 

CoKNEiTis — KeraUtis — Inflammation of the Cornea — Is 
a disease of impaired nutrition most frequently seen in 
children and young people. It is met with in the pale 
and half-starved, as well as in the over-fat and impro- 
perly fed child ; or it may be caused from some constitu* 
tional taint such as struma or inherited syphilis. The 
two latter, however, present peculiarities which distin- 
guish them from the simple form of comeitis we are now 
considering. True or simple comeitis is a disease which 
extends itself over an uncertain period of time, runs a de- 
finite course, and with a strong tendency to get well if 
not thwarted by the injudicious use of drops and nos- 
trums, suggested by the zeal of the surgeon or the rest-- 
lessness of the patient. Comeitis may be confined to the 
one eye, but both are generally afiected. It usually com- 
mences in one eye and steadily progresses until it has 
reached a certain stage, when the second eye becomes at- 
tacked, and passes through exactly the same series of 
symptoms. Both eyes are now afiected, but the one in 
which the disease began is in advance of the other, and 
is the one first to recover. The interval which elapses 
before the second eye is involved is very variable, in some 
cases it may only be a few weeks, in others as long as 
three or four months. The progress of the disease to- 
wards recovery is very slow ; it may vary according to 
the acuteness of the attack from six months to one and a 
half or two years, dating from the commencement of the 
attack in the first eye to the ultimate recovery of that in 
the second. With the knowledge of these facts, the pro- 
gnosis of the surgeon ought to be guarded. 

Symptoms. — The disease usually commences with a 
pinlash redness of the ciliary region, shading off and be- 
coming lost in the general whiteness of the eye. This. 
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tedness will occasionally be at first confined to one or 
more vascular patches around the margin of the cornea, 
or there may be present from the very beginning a dis- 
tinct pinkish tinge of the whole ciliary zone. The eye is 
irritable and shirks the light. The cornea now begins to 
look hazy and the sight is dimmed. As the comeitis ad- 
vances, the haziness of the cornea, the vascularity of the 
eye, and the intolerance of light increase. The brilliancy 
of the cornea becomes so duUed that it looks like a win- 
dow-pane which has been breathed on, or like a piece of 
ground glass. One part of the cornea is frequently more 
deeply s&ected than another, and a patchy appearance is 
thus given to the cloudiness. There is generally consi- 
derable lachrymation, and oftentimes a good deal of pain 
in and around the eye, with a sense of grittiness of the lids. 
The disease having reached its height, the process of re- 
pair sets in. The vessels aroiuid the margin of the cornea 
shoot into the substance of the corneal tissue and give to 
the part of that structure which they invade a red velvety 
appearance. In very severe cases this condition of pan- 
nus will extend over the greater part of the cornea. It 
is quite distinct in appearance from the vascular cornea, 
which is induced by the friction of granular lids. Gra- 
dually this excessive vascularity subsides, and as the 
blooZvessels disappear from sigh^ patches oi cornea again 
become transparent, until at length the reparative process 
is completed. Such is the course of a simple uncompli- 
cated case of comeitis, which having run through the va- 
rious stages of the disease has terminated favourably. 
The disease, however, may not progress so satisfactorily, 
and ulcers may form either at the margin or central por- 
tion of the cornea, which will considerably retard recovery. 
(See Ulcbbs of the Cohnba, p. 36.) 

BeauUs of Comeitis. — The eye may completely recover ; 
the cornea regain its transparency, and the sight be re- 
stored. Generally, however, even in favourable cases, 
the a^niteness of vSion is dindnished, either by a hazines^ 
SO diffused and slight as not to be noticed by an ordinary 
observer, or else by a faint nebula which slightly invades 
the region of the cornea opposite the pupQ. When the 
comeitis has induced ulceration or sloughing of the cor- 
neal tissue, there will always remain a more or less dense 
nebtda or leucoma. 

Chbonic Interstitial Corneitis, or inflammation of 
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the cornea dependent on hereditary syphilis, was fifst 
accurately described by Mr. Jonathan Hutchinson in hia 
work on Syphilitic Diseases of the Eye and Ear, published 
in 1863. Patients suffering from this affection usually 
present marked signs of constitutional syphilis, or evidence 
can be obtained from the parents of tiieir having had, 
during infancy, some specific symptoms. Mr. Hutchin- 
son states, that in almost all cases the subjects of this 
disease ' present a very peculiar physiognom/yy of which a 
coarse flabby skin, pits and scars on the face and fore- 
head, cicatrices of old fissures at the angles of the mouth, 
a sunken bridge to the nose, and a set of permanent teeth, 
peculiar for their smaUness, bad colour, and the verticaUy 
notched edges of the central vpper vncisorsj are the most 
striking characters.'* He also notices the facts that this 
disease is frequently accompanied or preceded by iritis, 
and followed by such changes in the choroid as are often 
seen in heridito-syphilitic patients. 

Symptoms. — The disease usually commences in one eye 
with a diffuse haziness near the central part of the cor- 
nea, which when carefully examined is found to consist 
of dots of opacity in the substance of the corneal tissue. 
These interstitisd deposits increase in number and size, 
whilst some of them coalesce with others, gradually ren- 
dering the whole cornea opaque, with the exception of a 
circumferential band which commonly retains more or less 
of its transparency. The cornea loses its brilliancy, and 
ultimately assumes a dull ground-glass appearance, but 
the cloudiness is seldom uniform, patches of it being of 
deeper density than the rest. There is intolerance of 
light, yar3dng in intensity, but generally not very severe ; 
there is supra-orbital pain, and redness of the ciliary zone 
of vessels around the cornea. After a time the opacity 
of the cornea begins to clear, and gradually its trans- 
parency and polish are either pajiially or entirely restored. 
It is, however, very rare that the recovery is complete ; 
patches of nebulosity remain which impair vision in ac- 
cordance with their situation and density. The second 
eye usually becomes affected from one to three months 
affcer the furst one, and runs through a similar course. 

In this disease ulcers of the cornea seldom occur. The 
duration of an attack of chronic interstitial comeitis, 
from its commencement in one eye to its termination in the 

♦ Syphilitic Diseases of the Eye and Ear, p. 30. 
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other, is generally from twelve to eighteen months. The 
time will, however, necessarily vary with the extent and 
severity of the disease. 

Strumous Corneitis resembles in its general charac- 
ters the simple comeitis already described. The patients 
are usually children or young persons, who exhibit all 
the characteristics of struma. There is great photophobia 
and laduymation ; and a peculiar tendency to ulceration, 
which may take place at one or more points on the surface 
of the cornea. The disease is very tedious, and generally 
both eyes are affected, but like most forms of comeitis 
one eye is attacked some weeks in advance of the other. 

General Treatment of Corneitis. — ^As this affection 
naturally extends over a long space of time, it is well to 
remember that the effects of remedies are slow, and that 
judicious treatment consists rather in guiding the disease 
to a favourable termination than in the endeavour to 
cut it short by the use of powerful agents, which generally 
exert a prejudicial influence. 

(hndUuHoncU Treatment. — ^At the conmiencement of the 
attack the bowels should be cleared out by a purgative 

£123, 124, 128), and if the attack is acute and the 
ad of light severe, a saline mixture (F. 107), or one 
containing small doses of tartarated antimony (F. 108) 
may be prescribed ; but these must in a few days give 
way to tonics of the mineral acids with cinchona (F. 110), 
or to some of the preparations of iron, quinine, or both 
combined. During the continuance of the attack the 
state of the health should be carefully attended to, and 
medicines should be prescribed or omitted as the case may 
seem to demand. Where there is great intolerance of light 
and lachrymation, or where the patient is restless and sleeps 
badly at night, opiates are of great service, taking care 
that during their administration the bowels act regularly. 
Small doses of tinct. opii, or tinct. belladonnse (F. 112) 
may be given with the bark mixture every four hours 
during the day ; or a larger dose of the opiate may be 
ordered every night. In children of two or three years of 
age, a powder of pidv. ipecac, comp. cum potass, nitrat. 
(F. 120) at bedtime is often very useful in allaying the 
excessive irritability and restlessness which is so fre- 
quently seen in comeitis. 
In all cases of inflammation of the cornea, or indeed of 
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any of the tissues of the eye in which there is a dread of 
light, the eyes ought to be protected from painful exposure • 
to glare. In the house this is best effected by drawing 
down the blinds, or partially closing the shutters, and by 
shading both eyes with a broad light shade ; but out of 
doors dark coloured glasses should be used. The neutral 
tint glasses are far more efficient in affording relief from 
glare than those of a cobalt-blue colour — they may be ob- 
tained of any shade. In making a selection, those neutral 
tints should be chosen which do not contain much yellow. 
The cobalt blue glasses, from being less imsightly, are 
generally preferred by the patient, and in the slight cases 
of photophobia answer their purpose exceedingly well. 
The best form of spectacles are those with large curved 
glasses : they sufficiently protect the eye from light and 
wind, whilst they do not make it hot. 

The popular system of tying up the eye with a hand- 
kerchief to exclude it from light is essentially wrong, and. 
should not be allowed. 

In the chronic mterditial Comeitis, Mr. Hutchinson 
recommends ' the cautious use of mercurials and iodides, 
at the same time supporting the system by tonics and a 
liberal diet.' He advises a little of the mild mercurial 
ointment to be rubbed in behind the ear, or beneath the . 
axilla every night, but a strict watch shotdd be kept to 
prevent the patient from becoming salivated. Inter- 
nally, the syrup of the iodide of iron (F. 114), or the mist, 
potassii iodidi cum ferro (F. 115) may be ordered ; but 
should these medicines disagree, or the patient be 
very feeble, tonics of iron, quinine, or bark may be sub- 
stituted. 

In strumous chUd/ren, cod-liver oil and the syrup of the 
iodide of iron in small doses do much good. Where there 
is a tendency to rickets, the phosphites and hypophos- 
phites of iron and lime, either singly or combined (F. 117), 
are often of service. But the greatest benefit will be de- 
rived from bracing country or sea-side air, strict cleanli- 
ness, and a well-regulated nutritious diet, in which pure 
milk and new-laid eggs form a part. 

Local Applications. — In comeitis, sedatives to the eye 
give great relief, and of these belladonna is the most 
efficacious. When there is great irritability a warm 
fomentation of belladonna (F. 8) may be applied to the 
closed lids by means of a cupped sponge ; or, if cold is 
more agreeable to the patient, the eye may be frequently 
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splashed with cold water, or a fold of lint wet with the 
belladonna lotion (F. 32), may be tied over the lids, and 
moistened as often as it becomes dry. A few drops of a 
solution of atropisB sulph. gr. 2 ad aquae ^1 maybe dropped 
two or three times a day into the eye when the dread of 
light is very severe. Thus frequently applied, it acts as a 
direct sedative to the ciliary nerves, and also paralyses the 
accommodative power^ and places the eye in a state of 
rest. It is, however, very difficult to use atropine drops 
in young children, as the struggling which ensues when- 
ever the attempt is made to put them into the eye often 
does more harm than the remedy is likely to do good. In 
such cases the compound belladonna ointment (F. 98) 
rubbed ia over the brow night and morning, or the bella- 
donna liniment smeared over the brow will probably act 
beneficially. Stimulating applications to the eye almost 
invariably do harm ; they are very painful and increase 
the irritation. 

Counter-irritation is often of great benefit. The brow 
and integument of the upper eyelid may be painted with 
the linimentum iodi, taking care not to paint it too thickly 
on the upper lid. A stick of nitrate of silver moistened 
with water, drawn twice or three times across the skin 
of the upper lid, is a good counter-irritant, and sometimes 
does much good in relieving excessive photophobia ; it 
must be applied cautiously, as when it is laid on too 
thickly, it will blister, or even produce a slough of the 
skin, and in addition it is very painful. If the appli- 
cation of the iodine or the nitrate of silver affords relief, 
it may be repeated at intervals of a few days or a 
week. 

Diffuse Suppurative Corneitis is generally the result 
of an injury such as a contused or lacerated woimd of the 
cornea, but it may also come on from constitutional causes. 
It may follow any operation on the eye in which the cor- 
nea is involved ; and it is one of the most fatal termina- 
tions of the operations for cataract. The state of health 
of the patient at the time of the injury determines very 
much the form of the inflammation which may arise from 
it. A simple incised wound or an abrasion of the comeb, 
from which a strong healthy person would probably re- 
cover without an untoward symptom in a few days, may 
be sufficient to induce in an unhealthy patient a diffuse 
suppurative corneitis which will destroy tiiie eye. 
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iSymptoms, — ^The cornea grows dull and steamy ; ptus is 
effdsed between its lamellaB, at first only in a small quan- 
tity at one spot, but it soon increases and diffuses itself 
throughout tlie corneal structure. In severe cases I have 
seen the whole tissue of the cornea pervaded with pus, 
but in the slighter ones it is generally confined to one 
part. 

The eye is hot and painful ; there is great congestion 
of the conjunctival and sclerotic vessels ; dread of light, 
and lachrymation. The deeper parts of the eye participate 
in the inflammation, the iris loses its mobility, the 
aqueous becomes serous, and pus is e£fused into the ante- 
rior chamber (hypopion). 

The pus between the layers of the cornea now makes an 
exit for itself, and this it does by progressive ulceration 
either anteriorly towards the surface, or posteriorly into 
the anterior chamber. In the majority of cases the cor- 
neal abscess bursts anteriorly, and a sloughing looking 
ulcer is left. 

BesuUs of 8v^9pu/ratvoe (hmeUis, — If the whole cornea 
has been involved in a diffuse suppurative inflammation, 
and pus has been effused throughout the whole or greater 
part of the corneal tissue, complete loss of the eye must 
follow. If, however, the abscess of the cornea has been 
limited in extent, the eye may recover, but a leucoma 
will remain, which will impair the sight in proportion to 
its size, density, and position with respect to the pupil. 

It will be well to explain here the meanings of the terms 
hyx>opion, onyx, and abscess of the cornea, as consider- 
able confusion prevails amongst students as to their right 
application. 

Hypopion is an effusion of pus into the anterior chamber. 

Onyx is often indefinitely used to signify a collection of 
pus between the lamellae of the cornea ; but it is only 
applicable to those small effusions at the lower part of the 
cornea, from the fancied resemblance of which to the 
posterior end of the finger-nail it has derived its name. 

Abscess of the cornea cmd onyx are by many regarded as 
synonymous terms ; but as the word ' onyx' indicates the 
appearance and locality of the disease rather than the 
disease itself, the term ' abscess' should be considered as 
applicable to those larger effusions of pus between the 
corneal lamellse into which onyx occasionally passes ; or 
to the diffused purulent infiltrations which are the residt 
of diffuse suppurative comeitis. 
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Treatment, — ^Warm fomentations of belladonna (F. 8), 
or of poppy-heads to the eye ; and in the intervals be- 
tween using the fomentations, a fold of linen wet with the 
belladonna lotion (F. 32) may be laid over the closed lids. 
It will be useless to attempt to evacuate the pus from 
between the corneal lamellae, it is so thick and infiltrated 
that it will not escape through any external incision. 
Paracentesis of the cornea, or tapping the anterior cham- 
ber with a broad needle and letting the aqueous slowly 
escape will often be of service, and may be repeated at 
intervals of one or two days if it gives relief. 

Paracentesis of the Cornea may be performed as follows. 
A broad needle is made to puncture the cornea towards 
its lower margin, the point being kept well forwards 
towards the cornea to avoid wounding the lens, when, by 
suddenly turning the flat of the blade on to its edge so as 
to render patulous the opening it has made, the aqueous 
is allowed to run off. As soon as the iris closely ap- 
proaches the cornea, which it will do when the aqueous 
has nearly escaped, the blade of the needle should be 
again turned on the flat, and quickly withdrawn from the 
eye. 

For the constUvi^ional treatment, the patient should be 
supported with a liberal diet and a fair allowance of wine or 
beer. Diffusible stimulants (F. 64) and tonics (F. 63, 64) 
are the most suitable medicines ; and if there is much 
pain or inability to sleep, opiates should be given either 
in small doses during the day, or in one full dose at bed- 
time. Attention should be paid to the regular and 
healthy action of the bowels, and, if necessary, some mild 
purga^ve or alterative be prescribed. 

Mabginal Cobneitis. — ^This name is well applied to a 
low form of inflammation which commences at the extreme 
border of the cornea, and creeps on slowly, slightly in- 
vading the corneal tissue for a short distance, but seldom 
if ever involving the whole of its structure. 

Symptoms. — ^It commences with s%ht dread of light, 
lachrymation, and grittiness of the eye, which increase in 
intensity as the disease advances. On examining the eye 
there will be found at one spot close upon the cornea a 
vascular patch, and the corneal edge which corresponds 
to it looks swollen and softened. This condition may in- 
volve a third or even more of the margin of the cornea, 
but it seldom includes the whole of its circumference. 
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In a few days a small diflEused haze will be noticed near 
the margin of the cornea, and this will gradually extend, 
sometimes so as to include the part which is opposite the 
pupil, but it rarely invades the whole cornea. Occasion- 
ally thifl form of corneitis is accompanied with one or 
more small marginal herpetic ulcers, so as closely to re- 
semble the phlyctenular ophthalmia. The disease is 
tedious ; it may be acute at the onset, but in its duration 
and recovery it is generally chronic. It is also very re- 
current. The patients who are most liable to marginal 
corneitis are those who are in a low state of health. It 
is consequently met with amongst the anxious and over- 
worked, and in mothers who are enfeebled from over 
lactation ; or it may be brought on by any exhausting 
disease, such as leucorrhoea or menorrhagia. 

Treatm&rU, — The eye should be shaded from strong 
lights, and rested as far as practicable by the avoidance 
of reading, writing, and all kmds of close work. If there 
is much dread of light, gutt. atropiee (F. 13) may be 
used once or twice daily ; or the eye may be bathed fre- 
quently with a lotion of atropine (F. 31), or of bella- 
donna (F. 32). If the marginal corneitis is apparently 
dependent on overwork, or close confinement to business, 
change of air and recreation are the most powerful cura- 
tive agents. The medicines which do the most good are 
tonics of bark or iron, combined with the mineral acids, 
or with small doses of liq. strychnisa, or tinct. nucis 
vomicfiB (F. 59, 60, 61, 68, 70). 

Phlyctenular Ophthalmia — ScrofuUms Ophthodmia — 
is most frequent in young children from two years old 
and upwards ; but it is seldom seen in patients after the 
age of puberty. It is characterised by intense intolerance 
of light ; the photophobia is greater in this than in any 
other disease of the eye. In severe cases the child is 
commonly seen with the lids tightly closed, and with a 
fist over each eye, or with his face buried in the dress of 
the nurse who is carrying him. Any attempt to look at 
the eyes is met by violent spasmodic contraction of the 
lids, and if after severe struggles the lids are parted, the 
globe is found to be so turned upwards that it is impossi- 
ble even to see the cornea. The exposure of the eye to 
the slightest light oft^n brings on a fit of rapid sneezing. 
In such cases when it is desired to see the eye, the child 
should be given a few snifis of chloroform, suifficient to 
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dull his sensibility, without putting him oompletely under 
its influenoe. An examination can then be made without 
any struggling, but in addition to this the chloroform 
often exerts by its sedative influenoe a very beneficial 
e£fect on the eye, and the child awakes from his sleep with 
a decided diminution of the photophobia* It wHl be 
often found that the severity of the symptems is quite 
out of proportion te the apparent disease ; frequently 
there is but little te be seen except one or more smaU 
phlyctenulflB dose upon the margin of the cornea. These 
phlyctenule are, however, of an herpetic nature, and run 
a course somewhat similar te an herpetic eruption on 
other parts of the body. At first they appear as small 
vesicles, the contents of which soon become turbid ; the 
vesicles then burst and form small superficial ulcers, 
which eventually heal without leaving any visible scars 
to show where they have been. The whole eye in some 
cases is much bloodshot, whilst in other instances when 
the lids are first opened the conjunctiva is foimd to be 
scarcely tinged, but it soon flushes up on exposure to the 
light. Occasionally a leash of red vessels may be seen 
running up to one or two of the phlyctenidsB. 

Scrofulous ophthalmia is more frequent amongst the 
poor than the rich ; the strumous child is the most liable 
to it, but the impure air of dirty confined lodgings, com- 
bined with an insufficiency of sunlight, improper diet, 
and want of care, will induce the disease in children who, 
under more favourable circumstances, would not sufier 
from it. This form of ophthalmia is frequently associated 
with eczema, impetigo, sores about the nose and lips, and 
with enlarged cervical glands, indeed with all those kin- 
dred complaints which are so frequently met with amongst 
the poor scrofulous children in a London hospital. Scro- 
fulous ophthalmia is tedious in its progress, and very 
recurrent. 

TretUmewt, — During the early and acute stage of the 
disease, when the photophobia is very intense, the vinum 
antimoniale in doses of from T1\10 to n\, 20 every four hours 
often exercises an almost specific effect in relieving the 
dread of light. If, however, it fails to do decided good 
in three or four days, it should be discontinued. Seda- 
tives will sometimes prove of great service, and small 
doses of tinct. hyoscyami, succus conii, tinct. belladonnss, 
tinct. opii, or sol. morphisB muriat., maybe given singly at 
short intervals during the day ; or they may be combined 

D 
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with bark, or with the mineral adds, or with any other 
medicine which the state of the patient may suggest. 
Where there is much debility with languor, and restless- 
ness at night, mist. cinchonflB (F. 110, 111) may be pre- 
scribed during the day, and pulv. ipecac, comp. cum 
potass, nitrate (F. 120) in doses of gr. 3 or gr. 4, accord- 
ing to the age of the patient, at bed-time. 

The preparations of iron are very valuable in scrofu- 
lous ophthalmia, but they should not be continued for too 
long, or be ordered with a hot skin and furred tongue. 
In decidedly scrofulous children, the syrup, ferri iodid. 
or the syrup, ferri hypophosphit. in doses TT115 to ITI 20, 
twice a day in water, are of much benefit. Where there 
is simply ansemia, the ferrum redactum gr. ^ to gr. 1, or 
the ferri carb. cum saccharo, in doses of from gr. 1 to gr. 5, 
are the best. Cod-liyer oil may be often advantageously 
prescribed with the iron ; it is especially serviceable 
where there are evidences of failing nutrition. The regu- 
lar and healthy action of the bowels should be strictly 
attended to, and purgatives ordered when necessary. If 
the child suffers from ascarides, means should be taken to 
rid him of them. This is best done by an injection of 
two or three ounces of infusion of quassia into the rec- 
tum ; or, if this fails, an injection with a few minims of 
tinct. ferri sesquichlorid. to the ounce of water may be 
used. After the injection, a powder of cal. cum scammon. 
(F. 127, 128) should be given. 

Local (Applications may be considered under two head- 
ings : a. Sedatives to the eye. /3. Counter-irritants. 

a. SecUUvoes io the Eye. — Of these the most useful is 

the sulphate of atropia, a solution of which gr. 1 ad 

aquae 3 ^ ^^7 ^® dropped into the eye three or four times 

daily. Unfortunately tiie use of this remedy is very 

often impracticable, from the resistance the child offers to 

every attempt to put the drops into the eye. When there 

is much struggling the drops ought to be discontinued. 

Much comfort is frequently obtained from bathing the. 

eyes with the belladonna lotion (F. 32), and when the 

child is asleep applying a fold of linen wet with the lotion 

over the closed lids ; or iced water may be used in a 

similar manner. The belladonna liniment of the British 

Pharmacopoeia rubbed into the brow will occasionally 

afford ease ; or the unguent, belladonnas comp. (F. 98), 

may be applied over the brow and temple, and allowed to 

remain on during the day. When there is eczema of the, 

lids, the best application is the lotio boracis (F. 48). 
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p, Ciywriter-irritcmts. — 1. A stick of nitrate of silver 
moistened with water may be drawn once or twice across 
the skin of the upper lid. It is a painful application, 
but it frequently gives marked relief. 

2. The linimentum iodi may be painted over the brow 
and upper eyelid, taking care that none of it runs be- 
tween the lids into the eye. Over the integument of the 
lid it must be painted lightly, as it soon blisters. 

3. Small blisters, the size of a sixpence or a shilling, 
applied to the temple. If the emplast. cantharidis is 
used, the blisters should be removed at the expiration of 
four hours. For children, the best and least painful 
blister is Brown's cantharidine or blistering tissue. 

Cosneo-Ibitis is an inflammation of the cornea and 
iris. The disease usually commences in the cornea and 
afterwards extends to the iris. It mostly occurs in 
patients enfeebled by disease or excessive work, and in 
those who have previously suffered from syphilis. 

Symptoms. — Haziness of the cornea, ciliary redness, a 
sluggish and irregular pupil, pain in the eye and around 
the orbit, and frequently great photophobia and lachry- 
mation. 

Treatment. — The pupil should be kept dilated with the 
guttsB atropine (F. 13), dropped twice daily into the eye ; 
or the lotio belladonnae (F. 32) may be frequently used. If 
there be much pain in the eye and aroimd the brow, a little 
of the unguent, hydrarg. cum belladonna (F. 99) rubbed 
into the temple night and morning often affords relief. 
As the patient is generally in a low state of health, tonics 
of quinine and iron (F. 65, 66), or bark with the mineral 
acids (F. 61), should be prescribed. When, however, 
there is a dijstinct syphilitic history, the mist, potass, 
iodid. (F. 74), or the mist, potass, iodid. cum ferro (F. 73), 
should be given. It is seldom advisable to give mercury 
internally in these cases. The disease is one of low power^ 
and all the benefit likely to be gained from mercury will 
be obtained by the inunction of the unguent, hydrarg. 
cum belladonna into the temple. 

ULCERS OP THE CORNEA. 

Ulcers of the Cornea may be caused by severe in- 
flammation of the conjunctiva, or cornea, and may occur 
during the progress of the attack. They are thus fre- 

d2 
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qnently seen in punilent and gonorrhoeal ophthalmia, and 
in comeitiB, especially in the strumoua and diffuse sup- 
pnrative forms of the disease. There are, however, some 
special ulcers which seem to orijeinate in the cornea, and 
not to be secondary to active inniEunmation of either that 
structure, or of the conjunctiva. Ulcers of the cornea 
are always indicative of impaired health, and are conse- 
quently met with in the feeble, the overworked, the stru- 
mous, and the rheumatic patient. They-are always accom- 
panied with pain and grittiness of the eye, photophobia 
and lacluymation. The cornea, except in tiie immediate 
vicinity of the ulcer, may retain its transparency, but the 
conjimctival surface of the globe is usually more or less 
reddened, and rapidly flushes on imdue exposure of the 
eye to light. Ulcers of the cornea may be either acute 
or chronic, superficial or deep. 

SuPEBFioiAL Ulcers of the CoRinsA are most fre- 
quently met with in young people, and especially in deli- 
cate children. The disease may be confined to one eye, 
or both may be affected, or they may be attacked alter- 
nately. There is considerable photophobia and lachry- 
mation, with a sense of heat and grittiness in the eye. 
There are two forms of superficial ulcers of the cornea : 
HKe nebulous and the iraiMparevU ulcer. 

The superficial nebulous Ulcer may occur at any part 
of the cornea, either towards its periphery or its centre. 
Carefully examined, it appears as a small, irregular, 
ill-defined, greyish-lookinff ulcer. The edges of the 
ulcer are fr^uently slightiy raised and of a darker grey 
tinge than the central portion, which will be found occa- 
sionally almost transparent. The ulcer having been 
formed, it may remain almost stationary for a short time, 
and then begin te heal. This is the course which sudi 
superficial tdcers usually run ; it is exceptional for them 
to penetrate deeply the corneal tissue and te lead te per- 
foration and prolapse of the iris. As the ulcer advances 
towards recovery it first assumes a more opaque appear- 
ance, the central excavation then becomes filled in and 
its edges bevelled. Frequently one or more red vessels 
may be seen running te it from the margin of the cornea ; 
these are vessels of repair, and ought when they have 
accomplished their duty te become so reduced and con- 
tracted as te cease te be visible, or te interfere with the 
normal transparency of the cornea. Gradually the 
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opacity of the healing ulcer Ib reduced, and day by day the 
parts slowly become clearer, until at length complete or 
partial transparency is restored. These ulcers of the 
cornea are generally acute at their onset, but they will 
often drift into the chronic state. 

Superficial Trcmsparent Ulcers of the Cornea, — The 
symptoms which accompany the formation and progress 
of these ulcers resemble those of the nebulous ulcer just 
described, and they occur amongst the same class of 
patients. There is the same photophobia and lachry- 
mation, with redness of the eye on exposure to light. 
The only characteristic difference being the appearance 
of the ulcer. On gently raising the lids so as to examine 
the eye, the epithelium of the cornea seems as if it were 
abraded or scratched off at one or more points. The 
transparency and polish of the cornea at this stage of 
the disease is unimpaired, and each ulcer, if there be 
more than one, is seen as a glistening facet. The first 
indication of a healing action in these ulcers is shown by 
their losing their transparency and becoming grey and 
doudy ; tiie cloudiness often extending beyond the 
maigin of the ulcer. Their clear outline is soon lost, 
their slight excavation filled in, and the even surface 
of the cornea is restored. If the ulcer has not pene- 
trated below the epithelium, transparency is regained ; 
but if it has extended into the true corneal structure, 
a nebula or semi-transparent leucoma will be afterwards 
left. 

Treatment, — Soothing applications to the eye, which 
may be used either hot or cold, in accordance with the 
feelings of the patient. Fotus papaveris, lotio bella- 
donnse (F. 32) ; or if there is great irritability, the guttae 
atropine (F. 13) dropped into the eye three or four times 
daily. All stimulating drops or lotions are injurious. 
In children, an alterative powder of hydrarg. cum cretS. 
cum rheo (F. 122, 123), given every second or third 
night, is very beneficial. If the skin is hot and the tongue 
furred, the mist, salin., or mist, antimonii tartarati (F. 
107, 108), should be ordered ; but as soon as the secre- 
tions have become healthy, bark, the mineral acids, 
preparations of iron, and cod-liver oil, are the most suit- 
able remedies. 

. Deep Ulcers of the Coenea. — The superficial ulcers 
described in tlie preceding paragraphs may become deep, 
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and BO be rightly included under this heading ; but this 
is not the course they usually pursue. There are, how- 
ever, certain ulcers the tendency of which is to extensiye 
destruction of corneal tissue, leading frequently to per- 
foration and prolapse of the iris, and to these the term 
' deep ' is fitly applied. They may be seen in patients 
of all ages, and imless produced by injury, are usually 
dependent on some constitutional defect. Generally 
they proceed from want ; but occasionally from excess. 

Slouohino Ulcebs of the Cobnea may be the result 
of a diffuse suppurative comeitis, induced either by injury 
or disease ; the pus between tiie lamellse of the cornea 
having worked its way to the surface by progressive 
idceration. They may also occur amongst the lutlf -starved 
and overworked, as well as the drunken and dissipated. 
They must be then regarded as evidences of failing nutri- 
tion and want of nervous power. A sloughing ulcer of 
the cornea usually presents an irregularly excavated 
surface, with a whitish yellow sloughy appearance, and 
with its margins shelving and ill-defined. Around the 
idcer the cornea is hazy. These ulcers often lead to com- 
plete destruction of the eye for all visual purposes ; but 
even when they yield to treatment and the eye recovers, 
it is always a more or less damaged organ. Some- 
times they will perforate the cornea, and prolapse of the 
iris will follow ; or occasionally they will penetrate the 
true corneal tissue, but their further progress will be 
stopped by the posterior elastic lamina or Descemet^s 
membrane. An aperture is then seen in the cornea, the 
bottom of which is closed by a transparent membrane 
(Descemet's), which projects slightly into the wound. In 
this condition I have seen the eye remain for many weeks ; 
the corneal wound may then begin to granidate and heal, 
but generally the posterior elastic lamina in the end 
gives way, the iris prolapses, and cicatrization follows. 
Ihiring the healing process, the cornea in the immediate 
vicinity of the ulcer becomes more cloudy, red vessels 
are seen invading its substance and running towards the 
ulcer, and in some cases in such numbers as to present a 
perfect pannus ; but these disappear from sight as soon 
as cicatnzation is completed. The cornea in the locality 
of the ulcer may resume its transparency ; but the new 
material which has replaced that lost by ulceration will be 
more or less opaque and leucomatous. 
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Treatment (See Tbeatmbnt of Diffuse Suppukatiye 
CoKNEiTis). — There are, however, a few points to be sped- 
ally noticed. All stimulating applications to the ulcer as 
a rule do harm. The touching the ulcer with a stick of the 
diluted nitrate of silver, as recommended by some, is, I 
believe, in most cases, positively prejiidicial. When there 
is severe pain in the e^e, paracentesis of the cornea will 
often afford much rehef. In a sloughing tdcer of the 
cornea with increased intraocular tension, an iridec- 
tomy is of the greatest service. I have in my own 
practice seen the whole train of distressing symptoms 
mimediately relieved by the operation ; the ulcer has 
taken on a healing action, and the eye has rapidly 
recovered. 

Crbsceivtio, or Chiselled Ulcebs of the Cobitea. 
— ^This is one of the worst and most intractable forms of 
ulceration to which the cornea can be subjected, but for- 
tunately it is one of the most rare. I have called these 
ulcers 'crescentic' from their shape, and 'chiselled' from 
their peculiar characteristic appearance, as if a portion of 
the epithelium and true corneal tissue had been cut away 
with a chisel, or scooped out with the thumb-nail from 
the margin of the cornea. They always occur at the 
extreme edge of the cornea, but they are strictly confined 
to that structure, and do not in the slightest degree en- 
croach upon the sclerotic. In their progress they follow 
exactly the curve of the rim of the cornea, by which they 
are abruptly limited ; the circumferential edge of the 
ulcer being cut sharply and deeply. They spread rapidly 
and increase both in length and depth. There may be 
two or even three of these idcers at different parts of the 
margin of the cornea, and, imless their progress be ar- 
rested, they may spread and unite, and so insulate the 
central portion. At the commencement of the disease, the 
idcers are perfectly transparent ; it is during their healing 
stage that they grow nebulous. They frequently perforate 
the cornea, and cause extensive prolapse of the iris ; or, 
as in the sloughing ulcers, the advance of the ulceration 
may be stopped by the posterior elastic lamina of the 
cornea ; but this usually in the end gives way, and pro- 
lapse of the iris ensues. During the reparative process, 
they become first cloudy, then of a greyish white colour ; 
vessels shoot into them from their sclerotic border, and 
they are ultimately filled in with a semi-opaque cicatricial 
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tisane. These cresoentic nloen are the sonroe of great 
pain in the eye and around the orbit, accompanied with 
photophobia and lachiymation on the slight^ exposure 
to light. They do not seem to be connedbed in any way 
with any oonstitational taint, such aa syphilis or stroma. 
The patients whom I have seen affected by them, have 
always been in that state of health which is best described 
as ' being thoroughly out of condition.' 

HVtatment, — ^These ulcers are so intradAble, and so 
many means have been tried without success to check their 
progress, that it is difficult to say what is the wisest 
course to pursue. My own experience is, that it is best to 
leave the ulcers alone, and to ^kpr^ either hot fomentations 
or cold lotions of belladonna (F. 8, 32) to the eye. If 
these do not give relief, the gutt atropi» (F. 13) may be 
used two or three times daily, and a compress bandage (F. 
2) be applied over the closed lids so as to keep the eye 
as much as possible at rest. All exposure to strong light 
should be strictly avoided, by obliging the patient to 
shade his eyes, and to keep the room in whidi he lives 
darkened. A liberal diet and tonics with diffusible 
stimuli should be ordered, and if there is much pain, 
opiates may be given either in small doses at short in- 
tervals, or in one full dose at bedtime. In two cases I 
have seen a partial syndectomy performed, by excising 
dose up to the margin of the cornea a portion of the 
conjunctiva and sub-conjunctival tissue about ^ inch 
in width, and in a line exactly corresponding with the 
ulcer, but in both it failed to do any good. Mr. Bowman, 
however, relates one case in his private practice in which 
he performed this operation -with, most marked success. 
The ulcer, which had before resisted all treatment, at 
once took on a healing action, and soon dcatrised. 

OHBOirac Yasoulab Ulcer of thx Cornea. — ^This 
name has been applied to what is generally rather a vas- 
cular nebula than an ulcer ; it is the remains of an ulcer 
which has become filled in, but in which the vessels 
originally destined for its repair have, from some cause, 
become stationary, and by their presence keep the eye in 
a state of constant irritation. 

Symptoms, — Continued irritability of the eye, with la- 
durymation and dread of light, varying in intensity but 
never entirdy absent. The history is generally tnat of 
an ulcer of the cornea which had recovered up to a certain 
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period, from which date the eye had ceased to mend, and 
had since been more or less irritable. On examination a 
small nebula will be seen on the cornea at a short distance 
from its margin, with one or more vessels, sometimes 
a regular bundle of them, running up to it from the 
sclerotic adjoining the corneal edge. It frequently 
happens that the patient has been under treatment for 
many months, and sometimes even for two or three years, 
during which time he has persistently dropped drops into 
the eye, both stimidating and sedative in turn, but with- 
out gaining the slightest benefit from either. 

Treabrmd. — Omit for a time all applications to the eye, 
and insert a double silk thread seton into the skin of the 
temple. The seton should be placed so high on the side 
of the temple as to be almost amongst the short hairs, as 
there will then be no noticeable cicatrices from the ulcera* 
tion at the points of ingress and egress of the thread. 
Care also should be taken to avoid wounding the branch 
of the temporal artery, which is in this locality. The 
seton shoidd be worn for about three or four weeks ; but 
it may be continued longer if it acts beneficially on the 
eye, and does not excite too great an irritation. In con- 
junction with the seton, other remedies may be tried. 
The lids of the affected eye may be kept closed, and a 
compress bandage (F. 2) applied over them, so as to give 
the eye for a time absolute rest ; or if the patient should 
find &e compress hot and uncomfortable, it may be given 
up, and a cool lotion (F. 35, 37), or iced water, or a cold 
douche may be used, with the Hds closed, three or four 
times daily. The state of the patient's health should be 
carefully looked after, and any irregularity should be 
corrected. In order to give the treatment every possible 
chance of success, the patient should, if his circumstances 
wiU permit of it, abstain from aU work with the sound eye, 
and enjoy for three or four weeks rest with recreation. 

A Fistula of the Cobnea is a small opening in the 
cornea which has little or no tendency to close, and 
through which the aqueous humour is constantly oozing. 

Cmisea, — Ist. A perforatmg ulcer of the cornea, which 
from some cause has been imperfectly healed. 

2nd. A contused or lacerated wound of the cornea^ 
after which there has not been perfect union. 

3rd. A wound of the cornea with wound of the lens. 
The swollen lens pressing on the iris may keep up such 
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constant iiritation of the eye, as to retard the union of 
the edges of the corneal wound. 

4th. A glancomatoiu state of the eye following a per- 
forating wound of the cornea. 

5th. The presence of a foreign body within the eye ; 
the wound through which it entered haying failed to 
completely unite. 

Symptoms, — ^A shallow or scarcely perceptible anterior 
chamber, with a minute opening in the cornea, through 
which drops of the aqueous humour may be seen to 
exude. One useful method of diagnosing a fistula of the 
cornea is, to separate the eyelids with the fingers from 
the globe, and haying dried the suspected spot of the 
cornea with a piece of blotting paper, to notice if the 
surface again becomes moist whiLst the eye is kept 
open. 

Treatment. — ^When dependent on a perforating ulcer, 
or a woimd of the cornea, the fistulous orifice may be 
touched with nitrate of silyer. This is best applied by a 
fine camel's hair brush, which has been first moistened 
with a little water, and then drawn a few times across a 
stick of nitrate of silyer. This application may be re- 
peated three or four times at interyals of two days, if it 
does not excite undue inflanmiation. If this treatment 
should fail, an iridectomy should be performed ; the 
spot at which it is made is not of much consequence, as 
in any part it will equally succeed in promoting the 
closure of the fistula. 

When the fistula is due to a cataractous lens pressing on 
the iris, and by the irritation it excites preyenting the 
perfect union of the corneal woimd, the lens should be 
remoyed. If, howeyer, the maintenance of the fistula is 
caused by a glaucomatous state of the eye, an iridectomy 
should be made. Lastly, if all other means haye failed, 
the edges of the fistula may be pared with a broad needle, 
and united by a single fine silk suture. 

Nebula or Cloudiness of the Cobnea may be caused 
by inflammation or superficial ulceration of the cornea, or 
by an injury which has induced a traumatic comeitis. It 
may be limited to a portion of the cornea, or it may be 
irregularly diffused oyer its whole surface. In some cases 
the nebula is due to an interstitial deposit of lymph in 
the true corneal tissue ; whilst in other instances it is 
produced by a layer of fine semitransparent cicatricial 
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tissue formed during the healing process of a superficial 
ulceration. 

Tretxtment — ^When the eye is free from all irritation^ 
some mild stimulating application will occasionally do 
good, by exciting the tubsorbents of the cornea to an in- 
creased activity ; but there are no specific remedies for the 
cure of nebula. The applications from which I have 
found the most benefit are the following : — 

1. Lotio hydrarg. perchlorid. (F. 46). Two or three 
drops to be dropped into the eye twice a day. This 
remedy is often a powerful irritant, and should be dis- 
continued if the eye becomes inflamed or painful. 

2. Guttffi ol. terebinth, cum ol. olivae (F. 23). At 
first these drops should be used veiy weak, but their 
strength may be increased if the eye is tolerant of them. 

3. Dusting calomel into the eye eyeiy or eveiy other 
day for a short time. 

4. Guttsa zinci sulphatis (F. 20), or zinci chlorid. (F. 
19) may be prescribed. 

5. A solution of the iodide of potassium (F. 18) dropped 
twice a day into the eye is thought by many to do good. 

6. Sulphate of soda. Mr. Power speaks favourably of 
the general results he has obtained from the use of this 
drug in corneal opacities. He says that ' in the employ- 
ment of this salt, the quantity that should be introduced 
at one time into the eye should not exceed one or two 
grains, and the most convenient mode of application con- 
sists in everting the upper lid, and brushing the powder 
lightly over the surface with a camel's hair brush. ''^ 

7. The late Dr. Mackenzie, of Glasgow, recommended 
the vapour of hydrocyanic acid.f 

Leugobia. of the Cornea. — A leucoma is a dense white 
opacity of the cornea, caused by a loss or destruction of a 
part of its substance, the gap thus made being replaced 
by cicatrix tissue, which is opaque and white, instead of 
transparent and colourless like healthy cornea. It may 
be the result of an injury, but more frequently it is occa- 
sioned by inflammation and deep tdceration induced by 
other causes. It is irremediable. With the leucoma 
there is often some alteration in the shape of the pupil, 

• Power on Sulphate of Soda for removing Opacities from the 
Cornea. The Practitioner, vol. i. p. 166. 

t Mackenzie on the Diseases of the Eye, 4th edition, pp. 689 
and 428. 
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from a portion of the iiIb having become adherent to the 
cicatrix. In such cases the ulcer which had caused the 
leucoma had penetrated the cornea, and the iiis had 
either been dragged into the wound as the aqueous es- 
caped, or else, falling forwards, had contracted adhesionB 
to the granulations which were afterwards to be converted 
into the cicatrix tissue. 

One of the evils which frequently results from a leucoma 
is, that the normal curvature of that portion of the cornea 
which remains transparent is changed in one or more of 
its meridians, and the eye rendered astigmatic ; a defect 
which may be neutralised to a great extent by a properly 
fitted cylindrical glass. 



Fig.l. 
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OpAdTT OF THE CoBKBA FROM Leab is caused by the 
use of a lead lotion when the cornea is ulcerated or 
abraded ; the lead is deposited on the surface as a 
carbonate, producing a milky-white patch, which 
lis often sufficiently opaque to occlude either the 
portion of iris or tiie pupil which lies behind it. 

The treatment consists in removing the layer 
of lead deposit which has coated the abraded sur- 
face of the cornea. This may be done with a 
smaU knife curved convexly on its cutting edge, 
as in fig. 1. The lids bemg separated by a spe^ 
culum, the operator with one himd fixes the eye 
with a pair of forceps, whilst with the other he 
gently scrapes the whitened surface of the cornea, 
until, having detached the epithelium, he comes 
down to the thin coating of lead : steadily but 
gently scraping, he will generally succeed in de- 
taching all that is required. Having completed 
the operation, a few drops of olive oU should be 
dropped into the eye, and a fold of wet lint laid 
over the closed lids. 

Conical Cornea is a staphylomatous bulging of the 
middle portion of the cornea, caused by a thinning of that 
structure in its central region. The disease comes on 
very imperceptibly, and progresses without pain. It first 
manifests itself to the patient by a change in the focus of 
the eye, which becomes irregularly myopic ; and this de- 
fect grows worse as the bulge increases, imtil, in severe 
cases, the sight is so much impaired as to render the eye 
almost useless. Usually there is no imdue vascularity of 
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the globe, but in some instanoeB where the conidty \e 
rapidly advancing there ib slight ciliary redness. After 
the cone has attained a certain size, its apex loses its 
transparency and becomes nebulous or semi-opaque, with 
its epithelial surface roughened. One or both eyes may 
be affected ; but when both are inyolved the conicity iB 
generally much greater in one eye than the other. 

The disease will frequently advance rapidly in one eye, 
whilst it remains stationary in the other. 

Diagnosis, — ^In the advanced stage, conical cornea is 
easily recognised, but at the commencement of the dis- 
ease it is often difficult to diagnose, and its presence may 
be easily overlooked. The cornea is best examined by 
looking at the eye from its outer side so as to see the cone, 
if one exists, in profile. In a paper by Mr. Bowman, on 
' Conical Cornea,' in the Boyal London Ophthalmic Hos- 
pital Reports, vol. ii., he sajrs, ' Soon after the immortal 
invention of Helmholtz, I found the ophthalmoscope very 
useful in detecting slight degrees of conical cornea. For 
this purpose the concave mirror only is to be used without 
a convex lens. On tinning the mirror so as to throw 
light at different angles, the side of the cone opposite to 
the light is darkened.' 

In speaking of conical cornea. Bonders remarks, 'High 
degrees strike the eye at once. Slight degrees, on the 
contrary, are often enough overlooked. The disturbance 
of the power of vision frequently suggests the idea of 
amblyopia combined with myopia.' .... Further on, 
he recommends the use of the ophthalmoscope as a means 
of diagnosis in slight cases of conical cornea, and observes 
that 'in the inverted image where there is a tolerably 
wide pupil, we overlook at the same time a rather large 
portion of the fundus oculi ; the image, therefore, of one 
part or other, for example of the optic disc, remains in 
the field of vision both on moving the head of the observer, 
and on shifting the lens before the observed eye. At the 
same time, however, the rays which, proceeding from the 
optic disc, strike the eye of the observer, pass each time 
through other parts of the cornea. Now, if its curvature 
is irregular, the result is, that the form of the disc each 
time idters, it shortens in this direction, extends in that 
direction, and moreover is never seen acutely in its in- 
tegrity.'* 

* Donden on the Accommodation and Refraction of the Eye, 
pp. 650-561. 
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PcUihology of Conuxd Cornea. — ^It is Yeiy difficult to as- 
cribe any cause for the stmctural changes in the cornea 
which give rise to the staphylomatous bulging. The ten- 
sion of such eyes is seldom if ever in excess ; indeed, it 
is more frequent to find them slightly soft. All that we 
are at present able to say of conical cornea is, that from 
some cause, possibly failing nutrition, the central portion 
of the cornea becomes thinned and its power of resistance 
diminished, so that it yields before the normal pressure 
from within the eye and bulges conically. The bulging 
may increase until the apex of the cone seems to be on the 
verge of bursting, but this is an accident which seldom, if 
ever, occurs spontaneously. Mr. Bowman thinks that this 
fact may be thus explained : ' As the cornea becomes thin- 
ner, the escape of the aqueous humour by exosmose is faci- 
litated, and thus the internal pressure is reduced so as to 
be no longer in excess of the diminished resisting power 
of the cornea.' 

The following is an account of a microscopical examina- 
tion made by Mr. Hulke of a conical cornea taken from an 
eye which had been excised by Mr. Bowman during an 
operation for the removal of a large sebaceous cyst from 
the orbit : — 

' The central conical nebulous portion was much thinner 
than the transparent periphery of the cornea, where the 
curve was natural This thinning began at the base of 
the cone, and progressively increased towards the apex, 
where it reached its maximum. At this point the mean 
depth of several vertical sections was only one-third of 
that of the peripheral region. The continuity of the an- 
terior elastic lamina was perfect, but upon the cone this 
structure was much thinner than elsewhere and wrinkled ; 
it was underlaid by a stratum of crowded, elongated, 
club-like nuclei, and beneath these the normal lamellar 
tissue was replsMsed by a web of caudate and nuclear fibres 
amongst the meshes of which clusters of large oval and 
fusiform cells were packed. The structure of the trans- 
parent peripheral region was perfectly 'normal, and at the 
base of the cone there was a gradual transition from the 
healthy to the diseased tissue, the interlamellar corpuscles 
becoming more plentiful, branched and drawn out into 
fibres, which in many instances coalesced with those from 
neighbouring corpuscles. The posterior elastic lamina 
and the epithelium, both on the front and on the back of 
the cornea, were unchanged.' 
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'The changes I hare described,' adds Mr. Hulke, 
' were confined to the laminated tissue of the cornea and 
the anterior elastic lamina. The substitution of a web of 
nuclear fibres and cells for the regular lamination of the 
cornea, explains the nebulosity of the cone and the lia- 
bility to bulge.'* 

TrecUment. — ^When conical cornea is in its earliest stage, 
it is possible that by judicious prophylactic treatment its 
progress may be retarided ; but when the cone is steadily 
advancing, I know of no help except by operation which 
is likely to be of any avail. 

As preventive treatment, all work which strains or 
reddens the eyes should be avoided. The cold or tepid 
douche, whichever is the more pleasant, may be used three 
or four times daily. When there is any ciliary redness, 
two or three leeches may be advantageously applied to 
the temple. If the patient is feeble, tonics of quinine, 
iron, &c., should be ordered. Except in the very com- 
mencement of the disease, but little if any benefit will be 
derived from either concave spherical, or cylindrical 
glasses. The astigmatism produced by the conidty is so 
irregular that it cannot be sufficiently corrected by lenses 
to afford much improvement of sight. Occasionally a 
stenopaic slit placed behind a concave spherical lens is 
found of decided service, and when this is the case the 
patient may be provided with similar spectacles, but with 
the understanding that they must be laid aside if they 
fatigue the eyes. 

Operative Treatment. — 1. To better the sight of the pa- 
tient, the position of the pupil must be so changed that it 
is brought opposite to that portion of the cornea which is 
the least affected by the oonicity. 

2. To arrest the progress of the disease it is desirable 
to slightly lessen the tension of the eye, so as to com- 
pensate for the diminished resisting power of the cornea. 
When this is satisfactorily accomplished the cone will 
cease to increase, and in some of the recorded cases it 
has actually receded. 

Mr. Bowman first suggested the making a slit-shaped 
pupil by performing the operation of iridodesis twice in 
the same eye but at an interval of several days. He first 
drew a piece of the iris downwards and tied it, and after 
a few days he repeated the operation in the upward direc- 

* Boyal Iiondon Ophthalmic Hospital Keports, vol. ii. p. 154. 
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tion and fastened it in a similar manner, thus converting 
the pupil into a vertical slit. (See Opbration of Ibido- 
DESis.) The improvement which followed the first irido- 
desis was very decided, but that which ensued after 
the second was very doubtful. I have done this opera- 
tion several times, but found no increased benefit from 
the second iridodesis. Yon Graefe has for a long time 
practised iridectomy for the relief of conical cornea, 
with the view of lessening the tension of the eye, whilst at 
the same time he altered the position of the pupil. The 
success which has followed this mode of treatment has 
induced Mr. Bowman to adopt it in preference to his own 
operation. The iridectomy should be made rather small, 
«nd either directly upward., or npwarcUi and inwards, 
unless special circumstances call for it in a different 
position. The deformity of the pupil will be then so 
covered by the upper lid as to be scarcely noticeable. 

Yon Qraefe has lately adopted a new operation for the 
relief of conical cornea.* It consists in ihe establishing 
an ulceration on the apex of the cone with a view to its 
producing a general flattening of the cornea by the con- 
traction whi<m always accompanies the cicatrization of the 
wound. The operation is as follows : — The patient having 
been placed under chloroform, and the lids separated bv 
a spring speculum, a small flap of about one line in width 
is to be made with a fine cataract knife through the super- 
ficial layers of the cone, taking care that the point of the 
instrument does not penetrate the anterior chamber. 
Should this accident happen, the operation must be at 
once stopped and postponed to a future day. The flap of 
cornea is now to be seized with a pair of forceps and cut 
off with a pair of scissors. On the following day the cut 
surface is to be gently touched with the diluted nitrate of 
silver (F. 6), and this application is to be repeated every 
two or three days until an ulcer with some surrounding 
corneal haze is produced. The eye is now to be kept 
closed with a compress and bandage until the ulcer hits 
healed. A solution of atropine (F. 13) should be dropped 
daily into the eye to keep tne pupil dilated and allay ir- 
ritation. During the healing of the ulcer a general con- 
traction of the surrounding cornea takes place towards 
the cicatrix, and the conicity is thus sensibly diminished. 

If the leucoma which is thus produced should so oc- 

* Archiv ftir Ophthalmologie, vol xii. 2, 215. 
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elude the pupil as to interfere with sight a new pupil 
should be made by a small iridectomy opposite to that 
portion of the cornea which presents the most normal 
curvature. 

Kebato-globus — Hydrophthalmia — is a uniform en- 
largement of the anterior half of the globe, which often 
attains to such dimensions as to prevent the lids from 
closing over it. Both eyes are usually affected, although 
one may be more seriously involved than the other. It 
is sometimes congenital, and may possibly be due to some 
hereditary syphilitic taint ; but it may also come on after 
comeitis. It most frequently occurs in young children. 
The peculiar amazed stare which this deformity of the 
eyes gives to the patient is very unsightly. The cornea 
will sometimes be seen of almost double its normal pro- 
portion. In some cases it is slightly cloudy, whilst in 
others its transparency is unimpaired. The adjacent 
sclerotic is thinned and of a bluish colour, from the sub- 
jacent choroid shining through it. The cmterior chamber 
is large and deep, and the vris is pushed backwards, fre- 
quently tremulous, and so greatly stretched that its 
ciliary attachment is occasionally drawn within the ante- 
rior chamber. The pupil is usually rather dilated and 
sluggish, and sometimes oval or pear-shaped. The sight 
is always very defective, and in the worst cases com- 
pletely destroyed. The disease is usually slowly pro- 
gressive. 

Treatment, — Unless the disease is steadily increasing, 
and the sight diminishing, I believe it is best to leave 
hydrophthalmic eyes alone. Their powers of repair are 
enfeebled, and they stand operations badly. I have cer- 
tainly seen an iridectomy occasionally do good, but, on 
the other hand, I have seen cases in which it did positive 
harm. Stenopaic spectacles may be tried, and if they 
improve the sight they may be worn. If one eye is 
quite blind, and suffering from not being fully protected 
by the lids, it may be excised. 

A Staphtloma of the Cobnea is a projecting for- 
wards or bulging of the whole or a part of the cornea, or 
of the new tissue which supplies its place when a part 
or the whole of it has been destroyed by injury or dis- 
ease. 

A staphyloma of the cornea may be either partial o^ 

E 



60 DISEAS& OF THE CORNEA. 

eompleUy that is to say, it may be limited to a small por- 
tion, or it may involve the whole of the oomea or the 
new structure which represents it. 

Partial Staputloma of the Cornea. — When a por- 
tion of the cornea has been destroyed by sloughing or 
ulceration, its place is made good by cicatricial tissue, which 
is more or less white and opaque, and in many cases in- 
capable of resisting the normal outward pressure of the 
paji» within the eye ; slowly yielding, it bulges and forma 
an unsightly prominence on the oomea. 

Treatment, — The objects to be accomplished are : 1st, 
to arrest the progress of, and, if possible, to diminish the 
bulge ; and Shid, to restore some of the lost sight to the 
eye. Both of these conditions may be often attained by 
the operation of iridectomy. 

The removal of a piece of the iris by iridectomy exer- 
cises an important influence in diminishiTig the tension 
of the globe, and thus frequently prevents any further 
increase of the staphyloma, and in a few instances which 
have come under my notice, the bulging has decidedly 
receded. But, in addition to this, by the excision of a 
portion of the iris opposite to that part of the cornea 
which is in the most healthy state, an artificial pupil is 
made, and if the fundus of the eye is soimd, and the 
transparency and curvature of the cornea opposite the 
new pupil tolerably good, useful sight will be regained. 

Complete Staphyloma of the Cornea is a bulging 
of the entire structure which has replaced the originsd 
cornea after it has been destroyed by ulceration or 
sloughing. 

Progress of the Disease, — ^After the loss of the cornea, 
the exposed surface of the iris is soon coated with a film 
of lymph ; this becomes oi^ganised and ultimately con- 
verted into a bluish white cicatricial tissue, to which the 
iris is firmly adherent. The eye will now either gra- 
dually shrink, or the new tissue will yield before the 
pressure from within and become staphylomatous. 
• Treatmeriit of eoviymericmg Stofh/yloma. — If the patient 
is seen early, the first object in view is to prevent the 
formation of the staphyloma, and tdiis is best accomplished 
by the removal of the lens, if it has not already escaped 
from the eye. After the slough of tiiie cornea has sepa- 
rated, the lens will be often seen lying in the centre of 
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the pupil, perfectly tranBparent and projecting slightly 
forwards ; it may then be removed by gently lifting it 
away with the point of a fine needle. 

If the eye is not seen imtil a later period, but when 
the staphylomatons bulging is stiU recent, and the new 
tissue which occupies the corneal space is yet but imper- 
fectly formed, the plan recommended by Mr. Bowman 
for the removal of the lens may be adopted. A broad 
needle is passed through the most prominent part of the 
staphyloma in the direction of the lens, so as to penetrate 
its capsule, and the lenticular matter is freely broken up. 
The needle is then withdrawn, and through the aperture 
it has made a curette is introduced, and as much of ike 
lens matter as is sufficiently soft and diffluent is allowed 
to escape from the eye along its groove. The pimcture 
made with the broad needle may be repeated every two 
or three days until the prominence of the staphyloma is 
reduced. 

Treatment of Complete StaphyUyma of the Cornea. — The 
eye beins lost for all visuiJ purposes, the object to be 
accomplished is to get rid of the unsightly staphylomatous 
bulging, and to enable the patient to wear an artificial 
eye. One of the following modes of treatment may be 
adopted. 1st. The staph^omatous eye may be excised. 
2nd. The staphyloma may be abscissed. 3rd. The sta^ 
phyloma may be treated by seton. 

1st. The StaphyU/matous Eye m>a/y he excised, — When 
the bulging is large and unsightly, and causes the patient 
annoyance from the obstruction it offers to the free move- 
ments of the lids over it, and there is reason to believe 
that the ' fundus of the eye is wriheaUhy, this is the best 
operation. The patient will recover from it more quickly 
than from any other, all chance of future trouble is 
avoided, and an artificial eye can be worn, although the 
deception may not be quite so complete as after a success- 
ful case of abscission of the staphyloma. 

2nd. The Staphyloma may he abscused. — ^There are 
two modes of thus dealing with a staphyloma. 

a. The bulging portion may be simply abscissed, and 
the sclerotic wound be left to close by granulation. 

p. The staphyloma may be abscissed, and the edges of 
the wound of the sclerotic be brought together by sutures 
after the manner recommended by Mr. Critchett. 

(a.) For the simple abscission of the staphyloma, the 
lids should be first separated by a spring speculum, and^ 

b2 



52 DISEASES OF THE CORNEA. 

a puncture made with a broad needle at its margin, suf- 
ficiently large to admit one blade of a pair of scissors, 
when with a few snips around its circumference the 
whole of the bulging portion is removed. Another way 
of abscissing the staphyloma is to transfix its base with 
a Beer's knife, and first cutting through its upper half, 
then to seize hold of the detached portion with a pair of 
forceps, and complete the abscission of the remaining 
segment either with the knife or with a pair of scissors. 
The speculum is then to be removed, and a pad of cotton 
wool to be applied firmly with a bandage over the closed 
lids. 

{(3.) Mr. Critchett's operation for abscission of the sta- 
phyloma was first described by him in the first chapter of 
vol. iv. of the * Royal London Ophthalmic Hospital 
Reports.' The following is a brief abstract : — 

' The patient being placed under the influence of 
chloroform, the staphyloma is freely exposed by means of 
a wire speculum ; a series of four, or rather five, small 
needles, with a semicircular curve, are passed through 
the mass about equidistant from each other, and at such 
points as the lines of incision are intended to traverse. 

' These needles are left in this position, with both ex- 
tremities protruding to an equal extent from the staphy- 
loma. 

* The next stage of the proceeding is to remove the 
anterior part of the staphyloma. 

* My usual plan is to make an opening in the sclerotic, 
about two lines in extent, just anterior to the tendinous 
insertion of the external rectus with a Beer's knife. Into 
this opening I insert a pair of small probe-pointed scis- 
sors, and cut out an elliptical piece just within the points 
where the needles have entered and emerged. The 
needles, armed with fine black silk, are then drawn 
through, each in its turn, and the sutures are carefully 
tied, so as to approximate as closely as possible the 
divided edges of the sclerotic and conjunctiva. The 
operation is now finished ; the speculum may be removed 
so as to allow the lids to dose, and wet lint may be ap- 
plied to keep the parts cool.' 

Unless this operation is carefully performed, there is 
apt to be a projecting comer at one or both of the ex- 
tremities of the cicatrix. Such a result is a serious im- 
pediment to the proper fitting of an artificial eye, and 
may require a second operation to remedy it. 
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Abscission of the staphyloma should never be per- 
formed where there is reason to suspect pre-existing 
disease of the choroid or retina, as deep haemorrhage is 
likely to follow the removal of the front of the globe, 
which may necessitate the immediate excision of the rest 
of the eye. 

Treatment of Staphyloma of the Cornea by 8eton, — For 
the purpose of reducing the bulge of the staphyloma, so 
that an artificial eye may be worn, Yon Graef e has recom- 
mended that a silk thread seton should be passed through 
the staphyloma, with the view of inducing a suppurative 
inflammation, and a subsequent shrinking of the globe. * 

In from sixteen to thirty-six hours after the introduc- 
tion of the thread, an acute suppurative choroiditis will 
be set up, with chemosis and enlargement of the globe, 
and the seton is then to be withdrawn. The acute symp- 
toms will gradually subside in from three te eight days^ 
and atrophy of the globe will shortly foUow. 

" CiLiABY Staphyloma — Anterior Staphyloma of the Scle- 
rotic — ^is a staphylomateus projection of the sclerotic in 
the ciliary region of the eye. It consists of a series of 
grape-like buJgings, with such a thinning of the sclerotic 
coat that the dark colour of the ciliary processes with 
which it is in contact is distinctly seen through it. It 
may be limited to a part, or it may involve the whole of 
the ciHary region of the eye. 

Ciliary staphyloma may be the result of disease or in- 
jury. In the majority of cases it is dependent on a 
clrronic irido-choroiditis, accompanied with a gradual 
wasting of the sclerotic in the immediate vicinity of the 
ciliary processes, so that it loses its normal power of ror 
sisting the outward pressure from within the eye, and 
slowly yielding, a dark irregular nodulated prominence is 
developed. As the direct result of an injury, ciliary 
staphyloma may be produced by a rupture of the sclerotic, 
and especially when there is aJsa associated with it an 
extensive prolapse of the iris and choroid. 

The prognosis of ciliary staphyloma is always most un- 
favourable ; even when slight, there is considerable im- 
pairment of vision ; but the danger to be apprehended is 
that it will increase, and as it enlarges all sight will be 
destroyed. 

* Archiv fdr Ophthal. vol. ix.part ii. pp. 106-109. 
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Treatment, — ^When a dliary staphyloma is dependent 
on disease, no matter whether it has originated from con- 
stitutional causes, or from some remote injury to the eye, 
it may frequently in its early stages be arrested by the 
operation of iridectomy. It is the only remedy from 
which I can really feel satisfied that I have seen any de- 
cided benefit : and although in some cases it may fail in 
accomplishing the desired end, yet it is certainly the most 
successful of all the remedial agents I have known prac- 
tised for the relief of this disease. By reducing the ten- 
sion of the eye, the tendency of the staphyloma to increase 
is certainly diminished, and in some instances completely 
stopped. It should be remembered that even though the 
tension of the eye at the time of the operation may be 
normal, yet the resisting power of the sclerotic has been 
lowered by disease, and that by lessening the tension 
which exists, the condition of the eye is improved. 

If, however, the ciliary staphyloma is produced by a 
rupture of the sclerotic, I know of no remedy. The sight 
which such an eye retains, even when the staphyloma is 
small, is usually very limited ; but if the bulging is 
sufficiently large to interfere with the free movements of 
the lid, the eye is generadly blind. When an eye thus 
completely lost for all visual purposes is unseemly in 
appearance, and troubles the patient, the best treatment 
is to excise it. 

CYcaE-ins, or inflammation of the ciliary body, is seldom 
an independent or primary affection, except in cases of 
wounds or some other injury in the vicinity of the ciliary 
region of the eye. It is usually produced by the inflam- 
mation in iritis spreading to the ciliary body ; but it may 
also arise, although less frequently, from an extension 
forwards of the morbid action of an inflamed choroid. 
Cyclitis, like iritis, may be either plastic, serous, or sup- 
purative, according to the character of the i n fla m mation 
of which it is the continuance. When, however, it is 
excited by an injury, it is usually either serous or suppu- 
rative. The injuries which are most liable to produce 
cyclitis, aro, penetrating or incised wounds in the ciliary 
region, the lodgment of a foreign body within the eye, a 
dislocation of the lens, or the forcible removal of a piece 
of opaque capsule, especially if during the operation any 
drag has been made on the ciliary processes. 

Symptoms, — Pain in the ciliary region, with marked 
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tenderness on pressure ; a pinkish zone aronnd the cornea 
from distension of the cihary vessels, photophobia and 
lachrymation, and turbidity of the vitreous from inflam- 
matory exudations into it from the ciliary processes. 
After wounds in the ciliary region, large masses of lymph 
or pus may be frequently seen with the unaided eye, lying 
behind and to one side of the lens. The iris usually par- 
ticipates in the inflammation even when the disease ori- 
ginates in the ciliary body, its strise become indistinct and 
its colour changed, the pupil is sluggish or inactive, and 
posterior synechia are formed ; the aqueous grows serous 
and turbid, and there is frequently hypopion. The sight 
is greatly impaired, and the tension of the globe is often 
increased. 

Prognosis, — ^When cyclitis is due to an extension of the 
inilanunationfromthe^iriB it wiU probably, under judi- 
cious treatment, subside ; but it must always be regarded 
as a serious complication of the original disease. When, 
however, it arises from an injury, the prognosis is very 
unfavourable ; if the inflammation subsides under treat- 
ment, the eye generally becomes soft, and partially shrinks, 
and all sight is destroyed. The great danger, however, 
te be feared, is lest while endeavouring te save the injured 
eye, the other should become sympathetically afiected. 

Treatment. — ^When cyclitis is secondary and proceeds 
from iritis or choroiditis, the treatment recommended in 
the sections devoted te these diseases must be followed. 
When, however, it is caused by an injury, no special me- 
dicinal treatment will be of service. At the commence- 
ment of the attack, leeches should be applied to the temple, 
and warm belladonna fomentations (F. 8), te the eye, ana 
in the intervals between the applications, the eye may be 
kept at rest by a slight compress and bandage. If this 
should fail te give relief, a fold of linen, wet with the 
belladonna lotion, may be laid over the closed lids. The 
bowels should be freely acted on by a purgative, and if 
the pain is severe opiates should be given at bedtime. 
The strength of the patient must be maintained by a 
liberal dietl and a moderate amount of stimulants may be 
allowed. If necessary, tenics of quinine or bark should 
be prescribed. The results, however, of cyclitis pro- 
ceeding from injury are so unfavourable, both as respects 
the injured eye and the risk to which the sound one is 
exposed from sympathy, that if the inflammation does 
not yield rapidly to treatment I would strongly urge the 
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remoyal of the globe, and this especially if the accident 
be a wound in the ciliary region. 

Efisclebitis is a small diffuse swelling beneath the 
conjunctiva, usually on the temporal side of the cornea, 
and near the insertion of the recti muscles. It has a 
smooth surface and is of a dusky red colour, and is ap- 
parently caused by some plastic effusion on the sclerotic. 
There is generally some redness of the conjunctiva imme- 
diately over it, and sometimes chemosis. The dark hue 
of the swelling seems due to its being supplied by the 
deep subconjunctival vessels which in some cases may be 
seen running up to it. The affection appears to be local 
and confined to one side of the cornea. The degree of 
suffering it produces is very variable. In some patients 
I have seen considerable irritation, with severe neuralgic 
pain in the eye ; whilst in others the only annoyance has 
been the disfigurement which the bloodshot appearance 
has produced. The disease is generally very tedious in 
its course, and frequently recurrent. For a time the 
swelling seems to increase in size and redness ; it then 
gradually fades in colour, diminishes, and ultimately dis- 
appears. 

Treatment. — ^When there is no irritation, a mild stimu- 
lating application to the eye does the most good, and the 
guttsB 2dnci chlorid. (F. 19), or the guttae zinci sulphatis 
{F. 20) may be ordered twice a day. If, however, there 
is photophobia and lachrymation, the guttse atropise 
(F. 13), or the lotio belladonnse idiould be prescribed* 
The state of health should be carefully inquired into, and 
if any irregularity of the functions of any of the organs 
be detected, suitable medicines should be prescribed. In 
some cases I have found benefit from the administration 
of the iodide of potassium, given either with an alkali 
(F. 74), or with small doses of iron (F. 73), according to 
the requirements of the patient. 



INJURIES OF THE COBNEA AND SCLEROTIC. 

FoKBioN Bodies on the Cosnea ob on the Conjtjko- 

TIVA LININ6 THE LiDS : — 

Symptoms. — Great irritability of the eye accompanied 
by a copious flow of tears ; an almost absolute inability 
to raise the upper eyelid and face the light ; and a dis* 
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tinct feeling of grittiness as if something were in the eye. 
The suddenness of the attack and the exposure to which 
the eye has been subjected are also points to be noted. 

Treatment. — ^The cornea should be first well scanned 
over, turning the head of the patient in various directions 
so as to cause the light to fall obliquely on the eye first 
on one part of its siurface and then upon another ; or by 
using a two-inch| focus lens a column of light may be 
directed over the cornea, so as to illumine each portion of 
it in succession. Failing to find a foreign body on the 
cornea, the inner surfaces of the eyelids should be next 
examined, and this is to be done by drawing down the 
lower lid and eyerting the upper one. 

If the foreign body is not deeply hvHed, but merely lying 
on the surface, or sunk into the epithelium of the ^ig 2 
cornea or conjunctiva of the lids, it may be easily 
removed by a spud (fig. 2), or by a broad needle. T 

If the foreign body is bvmed deeply m the corneal 
tissue, a broad needle should be passed into, but 
without penetrating the cornea : inserting it just 
by the side of the object, it should be made to 
traverse the corneal lamellae until the brpad part 
of the blade is behind the foreign body, when, 
by thus giving a firm support upon which to act, 
another needle may be fearlessly used to pick 
gently from the surface until it reaches the object, 
which can then be lifted away. Should, however, 
the foreign body have so deeply penetrated the cornea 
that it is feared any attempts to reach it from its surface 
may end in pushing it into the anterior chamber, a broad 
needle should be passed into the anterior chamber, and 
pressed against the inner surface of the cornea imme- 
diately behind the foreign body, and carefully and steadily 
held in this position, whilst the surgeon, with another 
needle, scrapes through the cornea, layer after layer, 
until he reaches it. 

Having removed the foreign body, one or two drops of 
olive or castor oil may be dropped into the eye. The 
eyes should not be used for two or three days, and if 
there is pain, or a continuance of the irritation excited 
by the foreign body, two or three leeches should be ap- 
plied to the temple, and the eye fomented with hot water 
or decoction of poppy heads or belladonna (F. 8; 9). 

Abkasioks of the Cornea. — ^An abrasion of the cornea 
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is tlie forcible remoyal of a portion of the epithelium from 
its surface. It is always the result of an injury. 

Symptoms, — Immediately after the accident there is 
photophobia, great lachrymation, and conjunctival red- 
ness, with a feeling as if a foreign body were m the eye. 
On examination of the eye before a goiod light, the abra- 
sion will be recognised by the glistening facet, which will 
be seen at the part where the cornea has been denuded of 
its epithelium. 

Prognosis, — ^Favourable in a healthy person ; but in a 
delicate or exhausted patient, ulceration of the cornea, 
diffuse suppurative oomeitis, and ultimate loss of the eye, 
may be caused by this apparentiy slight accident. Abra- 
sions of the cornea frequentiy occur in mothers who are 
suckling ; the child unconsciously daws at the eye, and 
scratches off a littie of the epithelium from the cornea. 
As the health of the mother during lactation is often 
very imfavourable for the repair of injuries, very trouble- 
some results may follow. 

Treatment. — U. there is a simple abrasion of the cornea, 
and the patient is seen soon after the accident, a drop of 
caster or olive oil, or cream dropped inte the eye, will 
often give temporary relief, and may be repeated every 
two or three hours for the first day or two. Grently clos- 
ing the eye and applying over it a cotten-wool com- 
press with a single turn of a soft roller will give great 
ease, by effectuaUy excluding the eye from light, and by 
preventing the up and down movement of the lid, which 
serves te irritate the abraded surface. If the eye is very 
painful, the bandage may be removed three or four times 
during the day, whilst the eye is bathed with hot water, 
or with a decoction of poppy-heads, and two leeches may 
be applied te the temple. If untoward symptoms come 
on, such as ulceration or abscess of the cornea, warmth 
and soothuiff remedies are still best suited. A warm 
belladonna fomentation (F. 8) may be used, frequently 
applying it to the eye with a hollow sponge, so as to steam 
it. and thus relax and soothe the inflamed parts. In ad- 
dition to this, two or three drops of a solution of atropine, 
gr. 1 ad aqu86 3 1, may be dropped twice a day into iJie 
eye. If the aqueous grows turbid, and hypopion follows, 
tapping the anterior chamber with a fine needle^ and 
letting off the aqueous, will often do good. 

When abrasions of the cornea take on these unf avour^ 
able symptoms, as they frequently do, it is usually on 
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account of some condition of the patient's health specially 
imfavourable for the repair of injuries. Too great ple- 
thora, ansemia, a constitution broken by drink and rough 
living, or one enfeebled from some exhausting cause, 
such as suckling, may retard recovery or induce symptoms 
dangerous to the eye. Such conditions of system must 
regulate our constitutional treatment. In the one class 
of cases moderate antiphlogistic treatment will be called 
for, whilst in the other the patient must be propped up 
by stimulants, and all irritation be allayed by sedatives. 
C^iates in these cases are of the greatest service, and a 
few minims of the liq. opii sedativ. combined with liq. 
cmchonse given three or four times a day will sometimes 
completely change the character of the inflammation, and 
induce a healthy action and a speedy recovery. If it 
should be preferred to give the opiate in one dose at night, 
it should be sufficient in quantity to produce sleep, as a 
single moderate dose will excite rather than tranquillise. 

Penetrating wounds of the Cornea and Sclerotic. 
— ^A small incised wound of either the cornea or sclerotic, 
provided none of the other textures of the eye are injured, 
is almost harmless ; it rapidly heals, and no after mcon- 
venience is experienced. We have evidence of this in the 
numerous operations on the eye, and especially in those 
for cataract and iridectomy. Wounds, however, which 
are produced by accident, are generally complicated by 
either contusion, hsdmorrhage, prolapse, wound of the 
lens, or loss of vitreous ; and sometimes by all these 
casualties together. The danger of a corneal woimd is 
immensely increased if it should extend into the ciliary 
region, as there is then great risk of the other eye becom- 
ing affected with sympathetic ophthalmia* 

Wounds in the sclerotic are far more fatal to the eye 
than similar woimds in the cornea ; they are also some- 
times difficult to heal, and especially if the cut is at a 
distance from the margin of the cornea, and there has 
been loss of vitreous. They will generally remain patu- 
lous, and show no attempt at closing. This apparent 
incapacity to imite, is solely due to the peculiarly un- 
yielding nature of the sclerotic, which prevents the lips 
of the wound from falling accurately together, when the 
contents of the globe have been suddenly diminished by 
a loss of vitreous. If, however, you can succeed in bring- 
ing the edges correctly in contact, union will at once take 
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place. This fact has been proved on several occasions, by 
the rapid healing of such patulous wounds of the sclerotia 
after they have been closed by a single fine silk suture. 

Treatment. — The primary treatment must be soothing ; 
the patient should be kept in a subdued light, and l£e 
injured eye should be closed, and a compress bandage 
(F. 2) applied over the lids. Two or three leeches should 
be applied to the temple, thus anticipating rather than 
waiting for any excessive action which may arise, and 
one or two drops of a solution of atropine (F. 13) should 
be dropped into the eye twice a day, each timei the com- 
press is readjusted. After a few days the compressing 
bandage may be discontinued, and warm or cold applica- 
tions to the eye may be sub^ituted in accordance with 
the feelings of the patient. Belladonna may be used 
either in the form of a cold lotion or a warm fomen- 
tation. 

The Constitiitiondl treatment will vary somewhat with 
the condition of the patient. It must, however, be 
remembered that afifections of the cornea, even though 
they are traumatic, will not bear much depletion. The 
inflammation which follows such injuries is reparative in 
its action, and requires to be watched and kept from ex- 
ceeding its proper limits, rather than that means should 
be taken completely to check it, as the part may perish 
from a want of vital action, as well as from an excess of 
enei^gy. 

If the patient is robust, a brisk purgative (F, 87, 88) 
may be prescribed, with some saline or diaphoretic medi- 
cine (F. 55, 52). A regular antiphlogistic course is seldom 
if ever required. A moderate, weU-regulated diet, the 
avoidance of more stimulants than the case demands, and 
rest both to the eyes and body, place the patient in the 
condition most favourable for recovery. Pain in the eye 
sufficient to prevent sleep should be relieved by opiates, 
taking care at the same time that there is a regular daily 
action of the bowels. 

In delicate and feeble patients it may be necessary to 
order from the very commencement a liberal diet and a 
certain amount of stimulants ; and to prescribe tonics, 
such as the mineral acids with cinchona, or quinine (F. 
61, 64), combining a few minims of liq. opii with each 
dose, to allay the constant irritability which injuries to 
the cornea often excite in such patients ; or the opiate 
may be given in one full dose at bedtime. 
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For wounds of the cornea complicated with prolapse 
of the iris, or wound of the lens, see articles Prolapsb 
OF THE Iris, and Traumatic Cataract. 

Rupture of the Eye through the Sclerotic. — 
This is the most severe injury that can happen to the 
eye. It either destroys the eye at once, or else so impairs it 
that it seldom sufficiently recovers to be of much service. 
It is usually caused by blows on the eye with the fist, or 
with some blunt or semi-blunt instrument, or by the 
patient falling and strikiiig his eye against some project- 
ing object. The exact part at which the eye will burst 
depends partly on the situation of the point which 
receives the force of the blow ; still the locality in which 
the rupture takes place is so frequently the same that 
the coincidence must be due to more than mere accidental 
circumstances. 

The split in the sclerotic is almost invariably near the 
margin of the cornea, following somewhat the direction 
of its curvature, about one-sixteenth to one-eighth of an 
inch distant from it, and immediately anterior to the 
insertion of the recti muscles. The rent most commonly 
occurs in the horizontal diameter and upper region of the 
eye, in a line extending inwards from between the margin 
of the cornea and the superior rectus. The next most 
frequent site is towards the inner side, between the 
cornea and the internal rectus. It is comparatively 
seldom that it occurs to the lower or outer side of the 
cornea. If the rent is either to the inner or the outer 
side of the cornea, the split is more or less vertical, thus 
following the curve of the cornea. 

The cornea itself may be, and is frequently, ruptured 
by blows on the eye ; but the injury when confined to 
the cornea is usually less severe and the result less dis- 
astrous than when the rent is through the sclerotic. A 
blow to rupture the sclerotic must be direct or nearly so, 
and inflicted with great force ; whereas a side or glanc- 
ing one will split the cornea. 

In rupture of the sclerotic, the injury is Tinfortunately 
not confined to the laceration only of this coat. The 
force which is reqidred to produce it is so great that all 
the tissues within the eye suffer more or less. A portion 
of the iris is often prolapsed through the wound, and in 
some cases the greater part or even the whole of the iris 
is detached and shot out with the lens. The lens is 
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ugually dislocated ; — ^most frequently it is jerked out 
throng the wound, and escapes nnnotioed. 

There is generally free lu^orrhage from the different 
stractores of the eye involved in the injury. From the 
torn iris and dlijury processes blood is usually effused 
into the anterior chamber and into the vitreous; and 
from the ruptured choroidal vessels blood dots are 
formed between the choroid and retina, and frequently 
also between the choroid and sclerotic. Yitreous humour 
may escape from the wound at the time of the accident, 
and occasionally in a sufficient quantity to cause a partial 
collapse of the globe. 

Proffnont, — Our prognosis in cases of rupture of the 
eye must always be veiy un&vourable ; the wound 
is a contused and lacerated one — ^the most unfavour- 
able for primary union — and it is in the ciliary region^ 
the part of the eye woist suited for the reception of in- 
juries. 

There are, however, cases in which a certain amount of 
sight is regained after a rupture of the globe through 
the sclerotic, and in my work on ' Injuries of the Eye' 
I have recorded the histoiy of patients, who after a rup- 
ture of the globe and dislocation of the lens from the eye 
have recovered sufficient sight to be able to read with a 
lens No. 20 of Jaeger's test types. * 

Treaimeid. — ^When the patient is seen shortly after the 
accident which has ruptured the sclerotic, it is often 
difficult to ascertain the exact amount of damage the eye 
has sustained, as the anterior chamber is usmdly filled 
with blood, and the deeper parts of the eye thus masked 
from observation. In such cases it is well to watch the 
patient and to wait a few days before deciding on the 
ultimate course to be adopted. Two or three leeches 
should be applied to the temple of the injured side, and. 
repeated in twelve or tweniy-f our hours if the eye is very 
painful. Soothing applications afford the greatest relief, 
and a double fold of linen wet with the opium or the 
belladonna lotion (F. 35, 32) may be laid over the closed 
lids. If the eye progresses favourably, towards the end 
of the week the blood in the anterior chamber will have 
been sufficiently absorbed to allow of a more accurate 
examination being made. The patient, though unable 
to discern objects, ought now to have a fair perception 

* lojaries of the Eye, Orbit and Eyelids, p. 266. 
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of Hghi : failing to possess this, a very unfavourable pro- 
gnosis must be formed. 

If after a fair trial of treatment the eye is found to be 
irreparably destroyed for all purposes of vision, my own 
feeling is, that it is by far the safest and wisest plan to 
remove it ; a long period of certain anxiety will be thus 
saved ; all further suffering will be ended, and the safety 
of the other eye will be secured. 

There are, however, certain cases of rupture of the 
globe in which the injury has been so extensive, that the 
eye has been mcuiifestly destroyed at the time of the 
accident. A severe rent in the sclerotic or cornea, with 
extrusion of the lens, and a portion of the iris and 
choroid, together perhaps with a collapsed or softened 
state* of the globe from a loss of vitreous, would render 
any attempt to preserve the eye not only futile but trifling. 
Afber such an injury the only proper treatment is at once 
to excise the globe. 



CHAPTER III. 
DISEASES OF THE IRIS AND TITREOUS HUMOUR. 

Iritis, or Inflammation of the Ikis, may be a primary 
disease, or it may be secondary to an inflammation of one 
or other of the coats of the eye. 

Primary Iri^tis may arise — 1. From some constitutional 
taint, as syphilis or rhemnatism. 2. From sudden ex- 
posure to cold. 3. From an injury to the eye, which 
may be either mechanical or chemical, and to this form 
the term i/ra/wmaiic is applied. 

Secondary IriMs is caused by the extension of an inflam- 
mation from one of the tissues of the eye with which the 
iris is connected, as in comeo-iritis, and choroido-iritis ; 
the flrst word in each name indicating the site in which the 
disease commenced. Primary iritis may also in its turn 
implicate secondarily the neighbouring structures ; thus we 
have irido-cyclitis, and irido-choroiditis. In the first-men- 
tioned case, the ciliary body has become secondarily in- 
volved ; and in the second, the choroid. Some authors 
have classified iritis in accordance with the inflammatory 
exudation^ which is supposed to characterise each form 
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of the difleaae, and have described iritiB as plastic, serous 
and suppurative. It should, however, be remembered 
that iritis is seldom either solely plastic, serous, or sup- 
purative ; in rheumatic and syphilitic iritis we have effu- 
sions both of serum and lymph ; and traimiatic iritis is 
often at first serous and afterwards suppurative. I prefer, 
therefore, where it is is practicable, to prefix to the term 
iritis, the name of its exciting cause, as it indicates the 
course of treatment to be adopted. I shall describe, 
therefore, in sections, the following varieties of the dis- 
ease, and shall point out the peculia^ty of the inflamma- 
tory exudations in each. 

1. Syphilitic 

2. Rheumatic 

3. Serous ) Iritis. 

4. Suppurative 

5. Traimiatic 

Iritis may be either acute or chronic ; but whichever it 
is, its symptoms and progress are modified by the cause 
which produced it. 

General Symptoms of Imns. — ^The aqueous becomes 
yellow and serous, and as the disease advances it fre- 
quently grows turbid from fioculi of lymph or pus which 
will sometimes sink to the bottom of the anterior cham- 
ber, forming hypopion. 

The iris loses its striated appearance from lymph 
effused on its surface and 4llto its texture ; its colour 
becomes consequently chaiiged, and its brilliancy is 
dulled. A blue or a grey iru assumes a greenish hue, 
and the darker irides grow of a rusty or brownish red. 
The change of colour of the iris at the commencement of 
the attack is often more apparent than real, and is due to 
the iris being seen through a yellow serous aqueous, 
which imparts to a blue or a grey iris a greenish tinge, 
but in the more advanced stages the altered colour and 
loss of striation is dependent on fibrinous effusion. 

The pupU is contracted and sluggish in its action, and 
the pupillary margin soon contracts adhesions to the cap- 
sule of the lens, at first only al points, so that when 
dilated with atropine, the unattached parts only being 
acted on, the pupil assumes a jagged irregular outline. 
But if the disease be unarrested by treatment, the whole 
pupillary margin becomes sealed to the lens capsule, 
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forming what is termed complete synechia ; and so firm is 
the bond of adhesion, that atropine will frequently fail 
to dilate any portion of the pupil. The disease still pro- 
gressing, lymph is effused on the capsule of the lens 
within the pupillary space. 

The VaamUirity of the Eye in Iritis. — The conjunctival 
surface is generally suffused, and in some cases there is 
great redness with slight oedema ; but the chief seat of 
the increased vascularity is in the ciliary vessels, which 
are seen as a red zone around the cornea. This vascular 
ring is one of the early symptoms of iritis, and one of 
the most constant. 

In severe cases the increased vascularity of the iris is 
so great, that distended varicose vessels may be often 
seen with the unaided eye coursing along the surface of 
the iris. 

The impairment of vision is always considerable, and it 
increases as the disease advances. It is due to the follow- 
ing causes — ^the turbid aqueous, the lymph on the capsule 
of the lens in the pupillary area, and frequently also to 
the impaired power of accommodation caused by an ex- 
tension of the inflammation to the ciliary body. 

The degree of pain in iritis is very variable : in some 
cases it is slight, whilst in others it is most acute, and 
forms one of the prominent symptoms. The pain is of a 
neuralgic character — in the eye, around the brow extend- 
ing upwards over the side of the head, and downwards 
along one side of the nose. In syphilitic iritis the pain 
is usually slight, whilst in the rheumatic form it is often 
very intense. 

Intoleraiwe of light is not as a rule a marked symptom 
in iritis. There is generally some photophobia, but it is 
seldom that it amounts to the intense dread of light which 
is witnessed in some of the affections of the cornea. To 
this, however, there are occasional exceptions ; and in a 
few cases of rheumatic and traumatic iritis, I have seen 
as much photophobia as is met with in the most acute 
comeitis. 

In iritis there is a strong tendency to recurrence. An 
eye which has once suffered, is rendered specially liable 
to another attack, and this is pectdiarly the case in 
the rheumatic form of the disease. So frequent in- 
deed are the recurrences of this variety of iritis, that 
by some it is designated by the special name of recurrent 
iritis. Such are the general symptoms of iritis ; but any 
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one of them may be modified by the cause which has 
given rise to the disease. I will now briefly consider 
some of the characteristic and diagnostic sjnnptoms of the 
special forms of iritis already mentioned at page 64. 

Syphilitic Iritis usually first appears during the 
secondary eruption, or just as it is beginning to fade. It 
is characterised by a pectdiar tendency to the rapid effu- 
sion of lymph, which, if not arrested by appropriate 
treatment, soon leads to permanent damage of the eye. 
The efiusion of lymph is often so copious, that nodules of 
it as large as millet seeds will be seen along the margin 
of the iris, and sometimes the deposits are in single 
isolated patches of a greater size. I have seen a third of 
the iris covered with one solid mass of Ijnnph, and the 
pupil completely occluded by it. I have never known a 
case of syphilitic iritis go on to suppuration. The pain 
and dread of light are not usually marked symptoms, and 
certainly are not so severe as is commonly found in the 
rheiunatic form of the disease. 

Treatment of Syphilitic Iritis. — ^Mercury is here impe- 
ratively caUed for. It should be given in doses sufficiently 
large and frequent to bring the patient qidckly under its 
influence, but as soon as the gums begin to grow tender 
and spongy, the quantity should be diminished so as to 
avoid anything like profuse salivation. A piece the size 
of a nut of the unguent, hydrarg. may be rubbed into the 
axilla night and morning ; or a piU with calomel and 
opium (F. 94) may be given three times a day. If the 
patient is feeble, quinine may be prescribed at the same 
time, and this may be conveniently ordered in a pill 
or mixture (F. 64) during the day, whilst the mercurial 
inunction is used night and morning. If the patient 
has already been salivated before he first comes under 
treatment, the iodide of potassium mixture (F. 74) 
should be given, and a slight mercurial action may be 
kept up by a little of the unguent, hydrarg. c. belladonnd. 
(F. 99) being rubbed into the brow and temple, and 
allowed to remain on during the day ; or, if the patient 
can bear it, pil. hydrarg. subchlorid. comp. gr. 5 may be 
ordered every other night. When all the eflused lymph 
has been absorbed, and the iritis has nearly subsided, 
the mercurial medicines should be omitted, but the iodide 
of potassium should be continued for two or three months 
combined with a bitter toniC; or, if the patient is ansemic^ 
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with some preparation of iron (F. 73). If the iritis 
recur after some months, or if it assume a chronic 
form, a mixture of the perchloride of mercury with 
the iodide of potassium ^F. 78) will be often foimd of 
great service. Atropine is essential in the treatment of 
every form of iritis, and should be ordered at the very 
commencement of the attack, and persevered in during 
its continuance. A solution of the strength of gr. 2 ad 
aquae 5 1 should be dropped into the eye twice or three 
times a day. The object is to keep the pupil dilated, and 
by so doing to tear throiigh any adhesions which may 
have formed between it and the lens capsule. It also 
allays irritation, and by paralysing the accommodative 
power places the eye in a state of rest. When the atro- 
pine fails to give ease, or acts as it does in exceptional 
cases as an irritant, the belladonna lotion (F, 32) may be 
substituted. 

BoiEUMATic Iritis is chiefly a serous inflammation ; 
some lymph is eflused, sufficient to cause tags of adhesion 
between the iris and lens capsule, or even in severe 
cases to produce a complete closure of the pupil ; but it is 
not poured out as in the syphilitic form in quantities to 
be easily seen on the surface of the iris with the naked 
eye. The aqueous is yellow and serous. The apparent 
change of colour in the iris in rheimiatic iritis is often 
mainly due to the yellow aqueous through which it is 
seen. I have frequently noticed the greenish coloured 
iris at once restored to its normal grey or blue, when the 
yellow aqueous escaped, either from a puncture in para- 
centesis of the cornea, or in the operation of iridectomy. 
Rheumatic iritis is often associated with rheimiatism else- 
where, such as pains in the limbs or joints ; or the patient 
has siiflered previously from rheumatic fever. In some 
cases where there are frequent recurrences of iritis, the 
patient is never completely free from rheumatic pains ; 
if the limbs and the joints are exempt, the soles of the 
feet or the heels are tender. 

Kheumatic iritis is very recurrent, and although the 
eye may recover from each attack, yet fresh traces of the 
disease are each time left, which greatly cripple if they 
do not eventually destroy the eye. Gonorrhoeal rheu- 
matism is often followed by a serous iritis of a very recur- 
rent nature, and in no way diflfering from the ordinary 
rheumatic type of the disease. 

r2 
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In one patient who waa under my care, the recurrence 
of the iritis waa nauaUy preceded by a return of the ure- 
thnd discharge, which lasted for a few days and then 
disappeared. The pain in rheumatic iritis is severe and 
neuralgic, and sometimes very intense. There is also fre- 
quently a great dread of light, which is often quite out of 
proportion to the severity of the attack. I have had 
patients with rheumatic iritis suffer from such intense pho- 
tophobia, that they were unable to tolerate a ray of Hght 
in their room, and for a time lived in absolute darkness. 
This excessive dread of light is however exceptionaL 

TreaimeTd, — ^Rheumatic iritis does not require the 
active mercurial treatment recommended for the syphi- 
litic form of the disease. Iodide of potassium in small 
doses combined with the bicarbonate of potash (F. 74) 
may be given during the day, and at night a pill with 
calomel gr. 1, pulv. ipecac, comp. gr. 5 ; or the unguent, 
hydrarg. c. belladonnd. (F. 99) may be rubbed daily into 
the temple. In some cases this treatment will fail to 
give any relief, and quinine in 2 grain doses may then 
be ordered with great benefit ; or the quinine may be 
combined with the tinct. ferri perchlorid. (F. 66). When 
there is great photophobia and pain in the eye, the quinine, 
or quinine and iron treatment, together with a mild mer- 
curial inunction into the temple will be found most use- 
ful ; to relieve the pain a fourth or a third of a grain 
of the acetate of morphia (F. 24) may be injected sub- 
cutaneously into the arm. Turpentine has been pre- 
scribed wi^ advantage in obstinate cases of non-syphUiUc 
iritis. The ol. terebinth, may be ordered in snudl and 
repeated doses as in (F. 81) ; or the Chian tiurpentine 
may be given in 5 grain doses three times a day. During 
the whole of the attack of iritis the pupH should be kept 
dilated either by means of atropine, or with the bella- 
donna lotion (F. 32). 

Sebous Iritis — Aquo-capsuUtis — Keratitis' pimctaia — 
comes on frequently without any apparent cause, and is 
most commonly seen in young people, and in those who 
present either the markmgs of the teeth or the creasings 
about the mouth which point to some hereditary taint of 
syphilis. It is characterised by an increased secretion of 
the aqueous, which is usually somewhat turbid, and by 
small pimctated opacities on the posterior surface of 
the cornea. These opacities are caused by a deposition 
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of small conical masses of lymph from the aqueous 
humour. 

Symptoms. — ^Diffdsed haziness of the cornea with small 
dotted opacities on its posterior surface. The anterior 
chamber is deepened &om an incresAed secretion of 
aqueous, which is serous and slightly turbid. The iris is a 
little discoloured from being viewed through a yellowish 
medium, and the pupil is either of about i& normal size 
or slightiy dilated. In this respect serous iritis shows a 
marked difference from all the other forms of inflamma- 
tion of the iris, and it is to be attributed to the increased 
tension which is so often met with in this affection, and 
also to its being frequently associated with disease of the 
deeper structures of the eye. There is increased vascu- 
larity, especially in the ciliary region. Occasionally 
there is much pain, dread of Hght, and lachrymation, 
but these are by no means constant symptoms, as in 
some patients they are excessive, whilst in others one or 
all may be almost wanting. 

Treaiiw^ent of Serous Iritis. — Small doses of the iodide 
of potassium combined with iron (F. 73), or with a bitter 
tonic (F. 74), may be prescribed ; or if the patient is very 
feeble, quinine with iron (F. 65), or the mineral acids 
with bark (F. 61) will be better suited. In children the 
syrup of iJie iodide or phosphite of iron (F. 114, 117), 
will be often found beneficial, with small alterative doses 
of the hydrarg. cum cretS, cum rheo (F. 122, 123) once or 
twice a week. The pupil should be kept under the in- 
fluence of atropine, and the eyes frequently bathed with 
the belladonna lotion. The internal administration of 
mercury, except in occasional alterative doses, is prejudi- 
cial. If the eye should become glaucomatous, an iridec- 
tomy should be performed. 

SuppTJEATivB Iritis is generally consequent on an in* 
jury, or it may follow an operation on the eye, but it may 
also occur wilJiout any very apparent cause in patients 
who are in a low state of health. The disease is charac- 
terised by a rapid inflammatory exudation which soon fiUs 
the pupU. The iris at first appears hazy, and the mark- 
ings of it indistinct or lost ; its surface then becomes par- 
tially or entirely coated with a film of puro-lymph. Par- 
ticles of lymph and pus gravitate to the bottom of the 
anterior chamber, and constitute the condition known 
as hypopion. Up to this stage the cornea will often con- 
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tinue clear and bright, and if the iritis is now arrested, 
the eye may recover, but the pupil will be closed by ad- 
hesions to the capsule of the lens, and by a false membrane. 
Unfortunately the disease usually progresses, the cornea 
next grows steamy and dull, it then ulcerates in part, pus 
is efiiised between its laminas, and onyx is formed ; per- 
foration will follow, and the eye will be probably, for all 
useful purposes, lost. (For treatment, see Traumatic 
luiTis, next section.) 

Traumatic Iritis is due to an injury, generally a 
penetrating wound, of the eye which has involved ei^er 
the iris, or the lens, or both. It is most apt to follow 
when the iris is either contused or lacerated, or partially 
strangled sa in cases of prolapse. 

Wounds of the lens are pectdiarly apt to cause iritis ; 
the lens swelling from the imbibition of the aqueous 
presses on the back or uveal surface of the iris, and acts 
as a most powerful irritant. We have illustrations of this 
occasionally after needle operations for soft cataract, or 
after the extraction of hard cataracts, when fragments of 
cortical matter remain after the lens has been taken away. 

Traimiatic iritis may occur in two forms — the acute 
and chronic. 

The acute usually comes on within the first four or five 
days after the injury, and is ushered in with oedema of 
the lids and chemosis of the conjunctiva. The inflamma- 
tion may be plasticy producing a rapid exudation of l3nnph 
into the pupil and on to the surface of the iris, but more 
frequently it is suppurative (see preceding section, p. 69). 
Acute traumatic iritis may terminate in three ways : — 
1. Under suitable treatment the eye may recover ; but as 
the result of the inflammation, there will probably remain 
a more or less complete closure of the pupil from a false 
membrane, with adhesions of the pupillary border of the 
iris to the lens capsule. 2. The acute symptoms may 
gradually subside, and then become chronic. 3. It may 
destroy the eye by an extension of the inflammation to the 
cornea, or to the deeper structures — the choroid and retina. 

The chronic form usually commences from one to three 
weeks after an injury. It is frequently seen after opera- 
tions for the extraction of cataract, and especially if the 
iris has been much pressed upon in the passage of the lens 
from the eye. It is always accompanied with photophobia 
and lachrymation, and the edges of the lids often become 
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pufiy, thickened, and excoriated. The aqueous becomes 
serous and the striation of the iris indistinct. The pupil 
is but slightly and irregularly acted on by atropine, and 
there is a slow dull pain in the eye. This chronic condi- 
tion will last frequently many weeks, and it yields bxit 
slowly to treatment. 

TrecUment. — In this form of the disease mercury is 
seldom required, and in the early stages of it should 
not be prescribed. The iritis is due to an injury, and 
time and rest must be given to allow the eye to recover 
from the mischief it has sustained. Soothing applications 
-to the eye are beneficial. The solution of atropine (F. 13) 
should be dropped into the eye two or three times daily, 
and a fold of Hnen wet with ^e belladonna lotion (F. 32) 
may be laid over the closed lids. K there is much pain, 
two or three leeches should be applied to the temple, and 
these may be repeated if necessary. The bowels should 
be freely acted on by a mild purgative, and if there is 
much constitutional irritation, an effervescing or saline 
mixture (F. 53, 65) may be given during the day, and an 
opiate at night to relieve pain. After the first acute symp- 
toms have passed away, the patient will generally be 
benefited by the mineral acids with bark (F. 61). If the 
iritis should become chronic, a slight mercurial inunction 
into the temple will often afford relief. If the iritis is 
suppurative, and there is hypopion, warm applications will 
afford the 'greatest comfort, and the fotus belladonna 
(F. 8) or fotus papaveris (F. 9) may be ordered. When 
there is hypopion and great pain, paracentesis of the 
cornea will often be found very beneficial. 

Cysts of the Ibis usually occur after an injury to the 
eye, generally a penetrating wound, from which the iris 
has suffered either by prolapse or puncture ; but they are 
occasionally met with in eyes where no assignable cause 
for their origin can be traced. They are round or oval 
in shape, and generally filled with a transparent fluid. 
Although apparently on the surface of the iris, yet they 
are developed in its substance between the anterior or 
muscular, and the posterior or uveal layer of the iris. 
Mr. Bowman, in his lectures on the eye,*^ says, 'It is 
evident in this disease, that the muscular tissue of the iris 
is expanded over the fluid ; ' and further on, * that the 

• Lectures on the Parts concerned in the Operations on the IJj'e, 
1849, p. 76. 
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uvea (which is always dark) is not protnided with the 
muficular tissue, but separated and thrown posteriorly ; 
for if it were in front of the fluid of the vesicle, its pig- 
ment would be obvious enough in the attenuated tissue, 
whereas it is not visible there/ 

In a case which came under the care of Mr. Hulke, the 
cyst was pedimculated, and he succeeded in removing it 
entire. In the microscopical examination which he after- 
wards made, he was enabled to confirm the description 
previously recorded by Mr. Bowman. He found that 
' the cyst wall was a delicate, homogeneous membrane, 
varying from 5^'' to 5^" ^ thickness. Its outer sur- 
face was overlaid by a net of fusiform cells, identical with 
those of the contractile tissue of the iris ; and its inner 
surface was lined by a pavement epithelium, the cells of 
which differed mudii in size in different parts of the cyst.'** 
A cjrst of the iris may exist without giving the patient 
any inconvenience, but if it increases so as to encroach 
upon the pupil, it at once produces impairment of vision. 
It may, however, excite great irritation, and in the case 
already mentioned as having been reported by Mr. 
Hulke, it gave rise to sympathetic symptoms in the other 
eye. 

Trea;tment. — ^Excise the cyst with the portion of iris to 
which it is attached. This is best accomplished by the 
ordinary operation of iridectomy, taking care that the 
cyst is drawn out of the wound before the segment of iris 
is cut off with the scissors. Puncturing the cyst with a 
fine needle has been tried, but with only temporary 
success, as the cavity soon refilled. 

Cysticescus on the Ibis. — Oysticerci may appear on 
the iris, in the vitreous, or behind the retina, ^ey look 
like transparent vesicles, with a slight constriction in one 
part, dividing the head from the body. When on the 
iris, the hydatid cyst should be removed, and this may 
be readily accomplished by excising the portion of iris on 
which the vesicle is implanted, as in the operation of 
iridectomy. An interesting example of this rare disease 
is recorded by Mr. T. Pridgin Teale in the Koyal London 
Ophthalmic Hospital Reports, vol. v. page 320. A 
cjrsticercus within the eye must be regarded as a very 
grave affection ; and if it be detected in the vitreous, an 

* Royal London Ophthalmic Hospital Reports, vol. vi. p. 12. 
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attempt should be made to remove it, even though the 
endeavour to do bo would seoeasitate a preliminary ex- 
traction of the lens, as in the case recorded by Yon 
Graefe.* 

Mblanotio Sabooma, or Cabcinoma, will occasionally 
spring from the iris, although the usual site for these 
growths is from the choroid. When the disease has been 
satisfactonly diagnosed, there should be no delay in ex- 
cising the eye. See Tumours of thb Choroid. 
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Mydriasis, or dilatation of the pupil, may arise from 
intra and extra-ocular causes, and also from the action of 
certain drugs on the sphincter pupillee of the iris. 

The intror-ocular changes, or morbid states of the eye, 
which produce mydriasis, -are — increased or glaucomatous 
tension of the globe ; diseases of the choroid or retina ; 
and injuries which affect the ciliary nerves either by 
laceration or by pressure on them from a bloodclot. 

The extras-ocular causes are complete paralysis of the 
third nerve, or palsy only of those filaments of it which 
supply the pupil ; disease of the optic nerve beyond the 
eye ; or the presence of a cerebral timiour or some other 
disease of the brain. It is often very difficult to ascer- 
tain the cause of mydriasis, as it will frequently occur 
suddenly in one eye, without any other paralytic symp- 
toms, and with only a very slight impairment of vision. 
In this condition I have known an eye remain for many 
years, the pupil continuing fixedly dilated a third or a 
half more than that of the other eye, and without any 
further evidence of disease being manifested. In such 
cases it is probable that there is no absolute paralysis of 
the filaments of the third nerve which supply the iris, 
but simply a preponderance of power in the radiating 
over the sphincter fibres, possibly due to some reflex irri- 
tation. This theory is strengthened by the fact that 
atropine will usually induce a further dilatation, show- 
ing that the sphincter of the iris still exerted some con- 
trol in limiting the size of the pupil. With mydriasis 
there is diminution and sometimes complete loss of the 
accommodative power of the eye. To ascertain if the 

• Archiv fUr Opbthalmologie, iv. 2. 171, 
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impairment of vision is due solely to the dilated pupil, it 
is only necessary to try the effect of making the patient 
look with the affected eye through a pin-hole aperture in 
a piece of card held close to the eye, when if the retina 
is sound, the acuteness of vision will be restored. 

Of the drugs which exercise a dilating influence on 
the pupil, the most prominent are belladonna, stra- 
monium, hyoscyamus, and conium. The sulphate of 
atropia prepared from belladonna is the most rapid and 
efficient of all the mydriatics we at present possess. Its 
effects are produced by the solution of atropia permeating 
the cornea, and coming into direct contact with the nerves 
of the iris. This has been proved by tapping the ante- 
rior chamber of an eye under the influence of atropine, 
and with the aqueous dilating the pupil of another eye. 
Its action is chiefly if not entirely due to its paralysing 
the filaments of the third nerve, which go to the iris, and 
thus producing complete relaxation of the sphincter 
pupillsB. 

From Buete's observations it would appear that atro- 
pine stimulates the radiating or dilating fibres of the 
iris to contract, as he found that the widely dilated pupil 
which accompanies complete paralysis of the third nerve 
would expand further under the influence of atropine. 
In practice the sulphate of atropia is preferred to the 
alksdoid, on account of its greater solubility. Applied to 
the eye in solution, it is in most cases a direct sedative, 
but after long continued and frequent instillation, it will 
often create a good deal of conjunctival irritation. In 
exceptional cases it is a powerful irritant, and will give 
rise to acute inflammatory symptoms. I have related 
examples of these anomalous effects of atropine in a short 
paper in the Ophthalmic Hospital Reports.* They are 
no doubt due to some peculiar idiosyncracy on the part 
of the patient which renders him intolerant of atropine. 
It has been suggested that the presence of some free acid 
is the reason of the sulphate of atropia acting occasionally 
as an irritant ; but tliis theory is untenable, as the drug 
is a neutral salt. 

Myosis, or contraction of the pupil, may arise from a 
spasmodic action of the sphincter pupillsB, or from a loss 
of power in the dilator or radiating fibres of the iris. It 

• On some of the anomalous Effects of Atropine on the Eye. 
Royal London Ophthalmic Hospital Reports, vol. vi. p. 119. 
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may be produced by hyperaesthesia or over-sensibility of 
the retina ; or it may be acquired from the constant habit 
of working at minute objects, as in watchmaking, &c. 
The most frequent cause, however, of myosis, is some 
affection of the spino-sympathetic filaments which supply 
the radiating or dilating fibres of the iris Myosis is met 
with in disease of the upper part of the spinal cord — that 
portion of it which sends nervous filaments to the cer- 
vical sympathetic ganglia. Tumours in the neck pres- 
sing on the sympathetic nerves have been long known 
to produce myosis. Dr. Ogle* has reported a very in- 
teresting case in which the right carotid was tied by Mr. 
Henry Lee, on account of an aneurism in the right side 
of the neck. The right pupU was small (not contracted, 
however, so much as it might be), and not influenced by 
the light of a candle, whilst the left pupU was large and 
responsive to light. The man had been for nineteen 
years and a half a soldier, and had generally enjoyed 
good health until about five years before when he was shot 
by a bullet, which passed through the outer third of the 
right clavicle, makmg its exit about an inch behind that 
bone. Between seven and eight weeks afterwards, the 
wound quite healed, and he rejoined his regiment in the 
field. Since that time he has had a series of abscesses in 
the neck. He was ultimately invalided to England, and 
sent to Netley, where he was found to have an aneurism 
in the neck, for which he was afterwards admitted into 
St. George's Hospital. In this patient, the myosis was 
probably due to injury of the cervical sympathetic nerve. 
Atropine has usually but little influence upon the con- 
tracted pupil ; it may enlarge it slightly, but it will seldom 
dilate it widely, showing that the cause of the myosis in 
such cases is due to a more or less complete paralysis of 
the radiating fibres of the iris, which mil not dilate the 
pupil even when the sphincter or circular fibres have 
been completely relaxed. The pupUs of one or both eyes 
may be affected with myosis. I have seen several cases 
where both pupils have been contracted to the size of pin's 
heads, and have remained in this state for years without 
more annoyance than a slight diminution in the acuteness 
of vision. When myosis is dependent on some morbid 
state of the spino-sympathetic nerves, there is generally a 
great desire for strong lights, with which the patient is 

* Lancet, March 13, 1869. 
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often able to read the smallest type ; but in a snbdned 
light the sight is often very defective. I have lately had 
a patient saffering from extreme myosis who literally sur- 
rounds himself at night with a blaze of artificial lights to 
enable him to read, whilst by day he sits with the full 
glare of the sun on his book. 

Another defect which is occasionally met with in spinal 
myosis, is colour-blindness. Dr. Argyll Robertson has 
recently related in a pamphlet,* a very interesting case 
of spinal disease in which myosis and colour-blindness 
were prominent symptoms. He has also cited other in- 
stances of this peculiar impairment of sight as having 
been produced both by disease and injury of the spinal 
cord. 

Oalabab Bean — PhyaostigmaUs Faba. — Contraction of 
the pupil may be artificially produced by applying a solu- 
tion of the Calabar bean to the eye (F. 15), or, what is 
more convenient, one or two of the small gelatme discs 
impregnated with this drug. For the knowledge we pos- 
sess of the peculiar properties of the Calabar bean we 
are indebted to Dr. Fraser and Dr. Argyll Robertson. 
The former gentleman in 1862 discovered its infiuenoe on 
the pupil ; and the latter in 1863, its effects upon the 
accommodation of the eye. 

The Calabar bean rapidly induces extreme contraction 
of the pupil, and a myopic state of vision, and this it 
does by stimulating the branches of the third nerve, and 
producing a temporary spasm of the sphincter pupillae 
and ciliary muscle. In from five to ten minutes after the 
application of the drug the pupil begins to contract, and 
in from half to three-quarters of an hour it has reached 
its maximum effect. The pupil is then reduced to raider 
less than a line in diameter, and the eye is rendered 
myopic, the near and far points being approximated to 
the eye. These changes last for a variable time in ac- 
cordance with the strength of the solution which has been 
used. The accommodative power is often restored in a 
few hours, whilst it will frequently take two or three days 
before the pupil will regain its normal size. The bean 
also possesses the power of counteracting for a time the 
influence of atropine. Thus, if a little of a strong solu- 

* Eye Symptoms in Spinal Disease. Oliver & Boyd, Edinburgh, 
1869. 
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tion is introduced into the eye whilst-the pupil is dilated 
to its utmost' with atropine, it will gradually cause it to 
contract to its natural size, and sometimes even below it, 
if the dilatation of the pupil is due to a weak solution of 
atropine. This effect, however, of the bean is evanescent, 
and passes off in a few hours as the atropine resumes 
its sway over the pupil. 

Treatment of Mydriasis and Myosis. — ^No special line 
of treatment can be laid down for the cure of these func- 
tional derangements of the iris ; they are dependent on 
Bo many and such varied conditions. An endeavour 
should be made to ascertain the cause of the altered 
state of the pupil, and according to the information thus 
gained l^e patient must be treated. In mydriasis a 
weak solution of atropine, and in myosis one of Calabar 
bean may be used once daily to the eye, if they afford 
relief. In such cases the gelatine discs of atropine and 
Calabar bean are very usefuL 



Fig. 8. 



OPERATIONS ON THE IBIS. 

The Operation of Iridectomy. — ^A spring-stop specu- 
lum having been placed between the lids, the operator, 
standing behind the head of the 
patient, seizes with a pair of forceps 
in his left hand the conjunctiva and 
subjacent fascia of the eye, at a part 
near the cornea, opposite to that at 
which he is about to introduce the 
point of the iridectomy knife ; whilst 
with his right hand he makes an in- 
cision in tibe sclerotic with a lance- 
shaped knife (fig. 3) at about one 
line from the maigln of the cornea, 
BO that the point of it may enter the 
anterior chamber just in front of the 
ciliary attachment of the ins. In 
directing the blade of the knife across 
the anterior chamber, care should be 
taken to keep the point of the instru- 
ment slightly forwards, so as to avoid 
the risk of wounding the lens. The 
suigeon now hands over the forceps, 
which fixed the eye, to his assistant, 
who, if necessary, rotates the globe a little downwards. 
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and steadies it whilst he excises a portion of the iris. If 
the iris is already prolapsed, as often happens, he at once 
seizes it with a pair of iris forceps (fig. 4), or if not, he 

Fig. 4. 




introduces the blades of the forceps through the wound, 
and makes them grasp the iris near the pupillary border, 
and then, drawing a portion of it out of the wound, he 
cuts it off with a pair of fine scissors. 

When the anterior chamber is so shallow that the iri- 
dectomy knife cannot be used without incurring the risk 
of wounding the lens, the incision in the sclerotic should 
be made with an ordinary cataract knife, or with Graefe's 
linear extraction knife. The point of the blade, after it 
has pierced the sclerotic, should be directed along the 
rim of the anterior chamber for a distance in accordance 
with the desired size of the incision, and then making the 
counter-puncture, it should cut its way out as in the 
ordinary flap extraction. 

Artificial Pupil. — To gain the full benefit which an 
artificial pupil will afford in properly selected cases, the 
cornea shoiild be first very carefully examined, and, if 
necessary, by oblique illumination with ophthalmoscopic 
light, to determine the part opposite to which an artificial 
pupil will be the most effective. In examining the cornea, 
the two points to be noted are, first, its transparency, 
and next, its curvature : that part should be selected 
which is the most transparent, and which has the most 
normal curve. 

The operation most in use for the formation of an arti- 
ficial pupil is iridectomy ; but there are many cases for 
which it is not suited, when one of the following methods 
maybe selected, according to the special indications which 
the eye may present. 

1. With a broad needle and TyrreU's hook. 

2. By iridodesis or ligature of the iris. 

3. By incision of the iris. 

4. By excision of a triangular-shaped piece of the iris. 

1. To make an Artificial PupU vnth a broad Needle and 



ARTIFICIAL PUPIL. 79 

TyrreWsHook. — The patient lying on a couch, a spring-stop 
speculum (fig. 6) is to be introduced between the lids, 
so as to keep them apart. The operator, standing behind 
the head of the patient, with one hand seizes the con- 
junctiva and submucous tissue of the eye with a pair of 
forceps, so as to steady it, whilst with the other he makes 
an opening in the extreme margin of the cornea with a 

. Fig. «. 




broad needle. Having completed the incision, the broad 
needle is to be withdrawn, and the eye being still held 
by the forceps, a Tyrrell's hook (fig. 6) is to be 
passed sideways through the comeaJ wound into |?' *' 
the anterior chamber, and onwards across the iris 
to the pupil, when it is to be turned with the hook 
downwards, so as to catch the pupillary edge of 
the iris, and then to be slowly and carefully with- 
drawn from the eye. When the hook approaches 
the opening at the margin of the cornea, it must 
be again turned on its side, or a difficulty will be 
experienced in getting it out of the eye. As soon 
as the iris is drawn from the eye, the assistant 
should cut it off close to the cornea with one snip 
of a pair of fine scissors. The operation is now 
finished ; the speculum should be removed from the eye, 
and a fold of wet linen laid over the closed lids. 

This operation is applicable to those cases where there 
is a pupil, or at least a portion of one, to the free edge of 
which the hook can fasten itself. 

2. Artificial Pupil by Iridodem^ or Ligatv/re of the Iris. 
— ^This operation was first suggested and practised by Mr. 
Critchett, who published an account of it in the Royal 
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London Ophthabnic Hospital Reports, vol. i. page 220. 
It may be performed as follows : — ^The patient lying on 
his back, a spring-stop speculum is placed between the lids, 
and the operator with one hand lays hold of the conjunc- 
tiva of the eye with a pair of forceps, to fix it, whilst with 
the other he makes an opening with a broad needle 
through the extreme margin of the cornea. A sufficiently 
large incision having been made for the introduction of 
the hook, or the forceps, or whatever instrument is to be 
used to seize the iris, the broad needle is withdrawn, and 
a small loop of fine silk is then laid over the woimd. 
If the hook (fig. 6) is the instrument selected, it is in- 
troduced by the corneal wound into the anterior chamber, 
passing through the loop of silk; and catching the 
pupillary edge of the iris, it is slowly and carefully drawn 
out of the eye, dragging with it the piece of iris it holds 
into the loop of silk. As soon as the iris is within the 
loop, the assistant, with a pair of cilia forceps in each 
hand, seizes hold of its two ends and draws them firmly 
together, so as to cause the strangulation of the protruded 
portion of iris, and at the same time to prevent its slipping 
back through the incision into the anterior chamber. 
The two ends of the ligature may now be cut oflf, but one 
end should be left longer than the other, for the conveni- 
ence of catching hold of it with a pair of forceps if, with 
the resecretion of the aqueous, it should be drawn within 
the corneal wound. 

It is a matter of importance not to make the incision in 
the margin of the cornea too large, as although at the 
time it facilitates the operation, yet, as the aqueous is 
restored, the piece of iris, with the ligature on it, may be 
sucked back into the anterior chamber. 

3. Artificial Fv/pil by Incision of the Jm.— This opera- 
tion is only suited to a special class of cases : those eyes 
in which there is no lena^ and in which no trace of a 
pupil remains, the iris appearing as a plane surface 
stretched tightly from the cicatrix to the circumference 
of the cornea. 

A broad needle is to be passed through the cornea into 
the anterior chamber, and along the plane of the iris, to 
the point where it is desired to make the new pupil ; it is 
then to be turned with its edge and point towards the 
iris, when, by suddenly depressing the hand, the needle 
is made to penetrate the iris and to cut a small slit across 
its fibres. The needle is then to be withdrawn, and if 



HAEMORRHAGE. 81 

the iris is healthy the edges of the incision will at once 
retract, and a good pupil will be formed. If, however, 
owing to the iris having lost its natural elasticity, the 
edges of the cut should fail to retract so as to form a new 
pupil, a Tyrrell'Sjjhook should be introduced through the 
opening in the cornea already made with the broad needle, 
and having caught one edge of the incision in the iris, it 
should be gently drawn out of the eye, and the piece of 
iris it brings with it cut off with a pair of fine scissors. 

4. Artificial FupU by Excision of a triangular-shaped piece 
of the Iris, — This operation has been practised by Mr. 
Bowman in cases where the pupil has become closed and 
drawn towards the cicatrix in the cornea after extraction 
of the lens, and also where there has been closed pupil 
with extensive posterior synechiae after sympathetic oph- 
thalmia or irido-choroiditis. The operation is performed 
as follows : The lids being separated with a spring spe- 
culimi, an incision is commenced in the comeo-sclerotic 
junction with one of Graefe's cataract knives, as if for the 
extraction of cataract, but the blade is withdrawn from 
the eye before the section is completed, and thus two 
lateral openings are made, with a bridge of cornea be- 
tween them. Through one of these a pair of scissors, the 
anterior blade of which is probe-pointed, is introduced, 
and a triangular-shaped piece of iris is excised. To ac- 
complish tlus the posterior blade is made to perforate 
the iris and the subjacent parts to which it is adherent, 
and with one snip downwards a cut is made to a point 
just below the normal position of the pupil ; a similar 
cut is then made on the other side of the iris to the same 
point, and the two lines of incision are joined at their 
base by a third cut with the scissors. A triangular por- 
tion of iris is thus included between the three incisions, 
and this is then lifted away with a pair of iris forceps. 

If the lens is stillin the eye it is at once extracted. By 
this operation, not only is a large pupil made, but from 
the circular fibres of the iris having been removed, the 
tendency for it again to close is greatly diminished. 



INJURIES TO THE IRIS. 

HjSMOBBHAaE INTO THE Antbbior Chambbb. — This is 
the most common form of intraocular haemorrhage, and 
at the same time the least severe. It may vary in extent 

o 
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from a few drops of blood to a quantity sufficient to fill 
both the anterior and the posterior chambers. 

The most usual causes of haemorrhage into the anterior 
chamber are, either rupture of one or more of the superfi- 
cial vessels of the ins, or a distinct laceration of its struc- 
ture ; or a detachment of a portion of the ms from its 
ciliary circumference (coredialysis). The blood, as it is 
efiiised from the lacerated vessels of the iris, sinks at once 
to the bottom of the anterior chamber, quickly coagulates, 
and, if not much in quantity, may be seen as a small clot 
occupying its lower part, and moulded as it were to it. 
If, however, the bleeding be more severe, the whole an- 
terior chamber may be filled with one large coagulum, 
which will entirely occlude the pupil and iris. This more 
extensive hsemorrhage is usually owing to a detachment 
of the iris from its ciliary border, when, on account of the 
number of vessels necessarily torn through, and also of 
their larger size, the quantity of blood which is poured 
out is considerable. 

Frognosis and Treatment. — When the hsemorrhage is 
confined to the anterior chamber, and there is no rupture 
of any of the external tunics of the eye, the case generally 
does weU. The blood is first macerated by the aqueous 
himiour, and then rapidly absorbed. In this, as indeed in 
all cases of injuiy, rest to the eyes is essential : all work 
should for a time be forbidden, and the eyes should be 
shaded from strong Ught. Cold applications are the best 
suited, and afibrd the most comfort to the eye. A double 
fold of linen, wet with cold water, may be laid over the 
eye, and kept in its place with a single turn of a Ught 
roller, and moistened from time to time with a little fi^h 
water from a sponge ; or, if the eye be painful, a cold 
lotion of belladonna may be used, in the place of the 
water-dressing. 

OoKEBiALYSis IS a detachment of the iris from its 
ciliary border, by which a new pupil is frequently formed. 
It is generally caused by sharp blows on the eye, such as 
with the handle of a whip, with the cork from a bottle of 
soda water, or an accidental back blow from the hand of 
another person, or indeed from any sharp sudden violence. 
Coredialysis may be associated with rupture of the ex- 
ternal coats of the eye, but in the majority of cases it 
has not this severe complication. The separation of the 
iris from its ciliary connection is always immediately fol- 
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lowed by free bleeding, often sufficient in quantity to fill 
the whole of the anterior chamber with a blood clot. 
The extent of the coredialysis varies very much : in some 
cases the detachment is so small as scarcely to be visible 
after all the blood has been absorbed ; whilst in other 
instances, a third or even more of the iris may be loosened 
from the ciliary'body. 

The pupillary border of the iris corresponding to the 
dialysis is paralysed from a tearing through of the ciliary 
nerves which supply it, and that part of it is uninflu- 
enced by the action of light and shade. The complete 
circle of the pupil is thus destroyed — a defect which is 
most observable when the pupU is dilated. 

The Prognosis oi cases of coredialysis when there is no 
rupture of the external coats of the eye is favourable. A 
guarded opinion should, however, be always given, as the 
blow which has force enough to cause a coredialysis may 
also produce cataract or posterior hsemorrhage. 

Treai/ment. — The same as in 'htemorrhage into the 
anterior chamber.' See preceding section. 

Pkolapsb op the Ibis. — Penetrating and incised 
woimds of the cornea are very generally immediately 
followed by prolapse of the iris. The extent of the pro- 
trusion varies with the size and the position of the wound. 
A small penetrating wound near the margin of the cornea 
is more likely to be attended with a prolapse, than a large 
incised one near the centre. 

Prolapse of the iris is very commonly associated with 
injury to the lens ; but as a rule, we have first to direct 
our attention in the treatment of the case to the prolapsed 
iris, leaving the traumatic cataract to be dealt with at a 
future period. 

A prolapse of the iris may be treated in three different 
ways : — 

1st. By a compress applied externally over the closed 
lids. 

2nd. By removing with a pair of fine scissors the pro- 
lapsed iris. 

3rd. By frequent puncturings of the prolapsed iris with 
a fine needle. 

Ist. By com/press. — This mode of treatment should be 
adopted immediately after the accident, when it tends to 
prevent an increased prolapse of the iris, keeps the eye 

o2 
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in a state of rest, and effectually excludes all light. It 
may, however, after a short time have to be abandoned, 
or used in concert with other remedies. 

2nd. Bemoving iinth a pair of scissors the prolapsed Iris 
is applicable where the prolapse is small and the wound 
a clean puncture, made by a fine sharp instrument, and 
without any contusion of the corneal tissue. This treat- 
ment is especially beneficial in cases of prolapse in the 
upper half of the cornea, when the movements of the lid 
over it are productive of great irritation. 

3rd. Freqvsnt pmustwrmgs of Prolapse with a fine needle 
are most useful in cases of extensive prolapse of the iris 
near the mannn of the cornea, where there is a larse 
wouBd withltendency to gape, and where it is evident 
that snipping off the prolapsed iris would be followed by 
an additional protrusion. The prolapse should be pricked 
at one or two points, so as to cause the aqueous to escape 
and its sides to collapse, and at the same time to permit 
the edges of the wound to close upon it. 

The general i/reatment must be strictly soothing, and 
g]%at care should be taken of the eye for at least six 
months after a wound followed by prolapse of the iris, 
even though the lens may have escaped all injury. Both 
eyes should be shaded, and all strong lights should be 
carefully excluded. The eyes should be protected from 
glare when out of doors by spectacles with dark neutral 
tint glasses. 

Soon after the accident two or three leeches should be 
applied to the temple of the injured eye ; and three or 
four times during the day the eye should be bathed with 
ft belladonna lotion (F. 32) ; or it may be fomented with 
a warm decoction of poppy heads. A few drops of the 
solution of the sulphate of atropia gr. 1 ad aquse J 1 
should be also dropped into the eye twice a day, as it is 
of importance to keep the eye under the influence of 
belladonna for the first two or three days at least after 
the accident. If a compress is applied over the eye, it 
should be removed three times daUy, to allow of the eye 
being bathed with the lotion ; but if one of the other 
plans of treating the prolapse be adopted, in addition to 
bathing the eye, a fold of linen wet with the lotion may 
be laid over the closed lids. 

No prolapse of the iris should be very lightly re- 
garded ; for I have seen complete blindness follow from 
Vfh&t has appeared at first a comparatively slight injury. 
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IRIDO-CHOROIDITIS AND CHOROIDO-IBITIS. 

TnflaTnmation of the iris and choroid is not a primary 
disease, that is to say, the two structures are seldom 
simultaneously affected. It is caused either by the ex- 
tension of an iritis to the adjoining choroid ; or by a 
spreading of an inflammation of the choroid to the iris. 
Two forms of inflammation of the iris and choroid may 
therefore be recognised. 

1st. When the disease commences with iritis and the 
choroid is secondaril/y afiected. To this form, the term 
irido-choroiditis is applied. 

2nd. When the primary disease is in the choroid, and 
the vris is secondarUy involved. To this form the term 
ckoroido-A/ritis is appHed. The prefix in each name indi- 
cates the structure first aflected. This classification is 
important as the two diseases are not identical, but difler 
both in their progress and ultimate results. 

1st. Ibido-choboiditis is an extension of an inflamma- 
tion from the iris to the choroid. It is most liable to occur 
in eyes which have had frequent recurrences of iritis, and 
where a complete adhesion has formed between the 
pupillary margin and the capsule of the lens. This ' ex- 
clusion of the pupil' exerts a very prejudicial influence 
on the eye. The pupillary border, tied down by synechiad 
to the lens capsule, is repeatedly pulled on by the iris in 
its abortive efforts to dilate and contract the pupil under 
the influence of light and shade, or in concert with the 
action of the iris in the other eye ; and thus a constant 
soiurce of irritation is maintained. The communication 
between the anterior and posterior chambers of the eye 
through the pupil is clpsed, and the proper balance of fluid 
between them is destroyed. The aqueous consequently 
accumulates in excess in the posterior diamber, and presses 
forward the iris towards the cornea, rendering its surface 
convex, and throwing into small irregular buJgings those 
portions of the iris which have undergone atrophic 
changes from the frequent recurrences of inflammation. 

Symptoms. — ^The early symptoms are those of iritis, 
from the first attack of which the patient may have re- 
covered, but after one or more relapses the whole or the 
greater part of the margin of the pupil has become bound 
down by synechia, and lymph has been effused on the 
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often able to read the smaUest type ; but in a subdued 
light the sight is often very defective. I have lately had 
a patient suffering from extreme myosis who literally sur- 
rounds himself at night with a blaze of artificial lights to 
enable him to read, whilst by day he sits with l£e full 
glare of the sun on his book. 

Another defect which is occasionally met with in spinal 
myosis, is colour-blindness. Dr. Argyll Robertson has 
recently related in a pamphlet,* a very interesting case 
of spinal disease in which myosis and colour-blindness 
were prominent symptoms. He has also cited other in- 
stances of this pecuHar impairment of sight as having 
been produced both by disease and injury of the spinal 
cord. 

Calabab Bean — PhysostigmaUs Faha. — ^Contraction of 
the pupil may be artificially produced by applying a solu- 
tion of the Calabar bean to the eye (F. 15), or, what is 
more convenient, one or two of the small gelatine discs 
impregnated with this drug. For the knowledge we pos- 
sess of the peculiar properties of the Calabar bean we 
are indebted to Dr. Fraser and Dr. Argyll Robertson. 
The former gentleman in 1862 discovered its influence on 
the pupU ; and the latter in 1863, its effects upon the 
accommodation of the eye. 

The Calabar bean rapidly induces extreme contraction 
of the pupil, and a myopic state of vision, and this it 
does by stimulating the branches of the third nerve, and 
producing a temporary spasm of the sphincter pupillse 
and ciliary muscle. In from five to ten minutes after the 
application of the drug the pupil begins to contract, and 
in from half to three-quarters of an hour it has reached 
its maximum effect. The pupil is then reduced to rather 
less than a line in diameiker, and the eye is rendered 
myopic, the near and far points being approximated to 
the eye. These changes last for a variable time in ac- 
cordance with the strength of the solution which has been 
used. The accommodative power is often restored in a 
few hours, whilst it will frequently take two or three days 
before the pupil will regain its normal size. The bean 
also possesses the power of counteracting for a time the 
influence of atropine. Thus, if a little of a strong solu- 

* Eye Symptoms in Spinal Disease. Oliver & Boyd, Edinburgh, 
1869. 
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tion is introdiiced into the eye whilst-the pupil is dilated 
to its utmost' with atropine, it will gradually cause it to 
contract to its natural size, and sometimes even below it, 
if the dilatation of the pupil is due to a weak solution of 
atropine. This effect, however, of the bean is evanescent, 
and passes off in a few hours as the atropine resumes 
its sway over the pupil. 

Treatment of Mydriasis cmd Myosis, — ^No special line 
of treatment can be laid down for the cure of these func- 
tional derangements of the iris ; they are dependent on 
so many and such varied conditions. An endeavour 
should be made to ascertain the cause of the altered 
state of the pupil, and according to the information thus 
gained the patient must be treated. In mydriasis a 
weak solution of atropine, and in myosis one of Calabar 
bean may be used once daily to the eye, if they afford 
relief. In such cases the gelatine discs of atropine and 
Calabar bean are very usefuL 



OPERATIONS ON THE IBIS. 

The Operation op Iridectomy. — A spring-stop specu- 
lum having been placed between the lids, the operator, 
standing behind the head of the 
patient, seizes with a pair of forceps ^* '* 

in his left hand the conjunctiva and 
subjacent fascia of the eye, at a part 
near the cornea, opposite to that at 
which he is about to introduce the 
point of the iridectomy knife ; whilst 
with his right hand he makes an in- 
cision in the sclerotic with a lance- 
shaped knife (fig. 3) at about one 
line from the maigin of the cornea, 
BO that the point of it may enter the 
anterior chamber just in £ront of the 
ciliary attachment of the ins. In 
directing the blade of the knife across 
the anterior chamber, care should be 
taken to keep the point of the instru- 
ment slightly forwards, so as to avoid 
the risk of wounding the lens. The 
surgeon now hands over the forceps, 
which fixed the eye, to his assistant, 
who, if necessary, rotates the globe a little downwards. 



78 OPERATIOXS ON THE IRIS. 

and steadies it whilst he excises a portion of the iris. If 
the iris is ah^ady prolapsed, as often happens, he at once 
seizes it with a pair of iris forceps (fig. 4), or if not, he 

Fig. 4. 




introduces the blades of the forceps through the wound, 
and makes them grasp the iris near the pupillary border, 
and then, drawing a portion of it out of the wound, he 
cuts it off with a pair of fine scissors. 

When the anterior chamber is so shallow that the iri- 
dectomy knife cannot be used without incurring the risk 
of wounding the lens, the incision in the sclerotic should 
be made with an ordmary cataract knife, or with Graef e's 
linear extraction knife. The point of the blade, after it 
has pierced the sclerotic, should be directed along the 
rim of the anterior chamber for a distance in accordance 
with the desired size of the incision, and then making the 
counter-puncture, it should cut its way out as in the 
ordinary flap extraction, 

Abtifigial Pupil. — To gain the full benefit which an 
artificial pupil will afford in properly selected cases, the 
cornea should be first very carefully examined, and, if 
necessary, by oblique illumination with ophthalmoscopic 
light, to determine the part opposite to which an artificial 
pupil will be the most effective. In examining the cornea, 
the two points to be noted are, first, its transparency, 
and next, its curvature : that part should be selected 
which is the most transparent, and which has the most 
normal curve. 

The operation most in use for the formation of an arti- 
ficial pupil is iridectomy ; but there are many cases for 
which it is not suited, when one of the following methods 
may bo selected, according to the special indications which 
the eye may present. 

1. With a broad needle and Tyrrell's hook. 

2. By iridodesis or ligature of the iris. 

3. By incision of the iris. 

4. By excision of a triangular-shaped piece of the iris. 

1. To make an Artijlcial PupU with a broad Needle amd 
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TyrrelVsHook, — The patient lying on a couch, a spring-stop 
speculum (fig. 5) is to be introduced between the lids, 
so as to keep them apart. The operator, standing behind 
the head of the patient, with one hand seizes the con- 
junctiva and submucous tissue of the eye with a pair of 
forceps, so as to steady it, whilst with the other he makes 
an opening in the extreme margin of the cornea with a 

. Fig. «. 




broad needle. Having completed the incision, the broad 
needle is to be withdrawn, and the eye being still held 
by the forceps, a Tyrrell's hook (fig. 6) is to be 
passed sideways through the corneal wound into jf* * 
the anterior chamber, and onwards across the iris 
to the pupil, when it is to be turned with the hook 
downwards, so as to catch the pupillary edge of 
the iris, and then to be slowly and carefully with- 
drawn from the eye. When the hook approaches 
the opening at the margin of the cornea, it must 
be again turned on its side, or a difiiculty will be 
experienced in getting it out of the eye. As soon 
as the iris is drawn from the eye, the assistant 
should cut it off close to the cornea with one snip 
of a pair of fine scissors. The operation is now 
finished ; the speculum should be removed from the eye, 
and a fold of wet linen laid over the closed lids. 

This operation is applicable to those cases where there 
is a pupil, or at least a portion of one, to the free edge of 
which the hook can fasten itself. 

2. Artificial Pupil by Iridodesis^ or Ligature of the Iris, 
— ^This operation was &rst suggested and practised by Mr. 
Critchett, who published an account of it in the Royal 
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London Ophthalmic Hospital Reports, vol. i. page 220. 
It may be performed as follows : — ^The patient lying on 
his back, a spring-stop speculum is placed between the lids, 
and the operator with one hand lays hold of the conjnnc- 
tiva of the eye with a pair of forceps, to fix it, whilst with 
the other he makes an opening with a broad needle 
through the extreme margin of the cornea. A sufficiently 
large incision having been made for the introduction of 
the hook, or the forceps, or whatever instrument is to be 
used to seize the iris, the broad needle is withdrawn, and 
a small loop of fine silk is then laid over the wound. 
If the hook (fig. 6) is the instrument selected, it is in- 
troduced by the corneal wound into the anterior chamber, 
passing tlm>ugh the loop of silk; and catching the 
pupillary edge of the iris, it is slowly and carefully drawn 
out of the eye, dragging with it the piece of iris it holds 
into the loop of s3k. As soon as tiie iris is within the 
loop, the assistant, with a pair of cilia forceps in each 
hand, seizes hold of its two ends and draws them firmly 
together, so as to cause the strangulation of the protruded 
portion of iris, and at the same time to prevent its slipping 
back through the incision into the anterior chamber. 
The two ends of the ligature may now be cut off, but one 
end should be left longer than the other, for the conveni- 
ence of catching hold of it with a pair of forceps if, with 
the resecretion of the aqueous, it should be drawn within 
the corneal wound. 

It is a matter of importance not to make the incision in 
the margin of the cornea too large, as although at the 
time it facilitates the operation, yet, as the aqueous is 
restored, the piece of ins, with the ligature on it, may be 
sucked back into the anterior chamber. 

3. Artificial Pupil by Incision of the Iris. — ^This opera- 
tion is only suited to a special class of cases : those eyes 
in which there is no Ims, and in which no trace of a 
pupil remains, the ins appearing as a plane surface 
stretched tightly from the cicatrix to the circumference 
of the cornea. 

A broad needle is to be passed through the cornea into 
the anterior chamber, and along the plane of the iris, to 
the point where it is desired to make the new pupil ; it is 
then to be turned with its edge and point towards the 
iris, when, by suddenly depressing the hand, the needle 
is made to penetrate the iris and to cut a small slit across 
its fibres. The needle is then to be withdrawn, and if 
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the iris is healthy the edges of the incision will at once 
retract, and a good pupU will be formed. If, however, 
owing to the iris having lost its natural elasticity, the 
edges of the cut should fail to retract so as to form a new 
pupil, a Tyrrell's^ook shotdd be introduced through the 
opening in the cornea already made with the broad needle, 
and having caught one edge of the incision in the iris, it 
should be gently drawn out of the eye, and the piece of 
ins it brings with it cut off with a pair of fine scissors. 

4. Artifwial PwpU by Excision of a triangida/r-8ha^)ed piece 
of the Iris. — This operation has been practised by Mr. 
Bowman in cases where the pupil has become closed and 
drawn towards the cicatrix in the cornea after extraction 
of the lens, and also where there has been closed pupil 
with extensive posterior synechise after sympathetic oph- 
thalmia or irido-choroiditis. The operation is performed 
as follows : The lids being separated with a spring spe- 
cuhun, an incision is commenced in the comeo-sclerotic 
junction with one of Graefe's cataract knives, as if for the 
extraction of cataract, but the blade is withdrawn from 
the eye before the section is completed, and thus two 
lateral openings are made, with a bridge of cornea be- 
tween them. Through one of these a pair of scissors, the 
anterior blade of which is probe-pointed, is introduced, 
and a triangular-shaped piece of iris is excised. To ac- 
complish this the posterior blade is made to perforate 
the iris and the subjacent parts to which it is adherent, 
and with one snip downwards a cut is made to a point 
just below the normal position of the pupil ; a similar 
cut is then made on the other side of the iris to the same 
point, and the two lines of incision are joined at their 
base by a third cut with the scissors. A triangular por- 
tion of iris is thus included between the three incisions, 
and this is then lifted away with a pair of iris forceps. 

If the lens is stillin the eye it is at once extracted. By 
this operation, not only is a large pupil made, but from 
the circular fibres of the iris having been removed, the 
tendency for it again to close is greatly diminished* 



INJURIES TO THE IRIS. 
HiEMOBBHAaE INTO THE AnTERIOB CHAMBER. — This is 

the most common form of intraocular haemorrhage, and 
at the same time the least severe. It may vary in extent 

o 
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from a few drops of blood to a quantity sufficient to fill 
both the anterior and the posterior chambers. 

The most usual causes of hsBmorrhage into the anterior 
chamber are, either rupture of one or more of the superfi- 
cial vessels of the iris, or a distinct laceration of its struc- 
ture ; or a detachment of a portion of the iris from its 
ciliary circumference (coredialysis). The blood, as it is 
effused from the lacerated yessels of the iris, sinks at once 
to the bottom of the anterior chamber, quickly coagulates, 
and, if not much in quantity, may be seen as a small clot 
occupying its lower part, and moulded as it were to it. 
If, however, the bleeding be more severe, the whole an- 
terior chamber may be filled with one large coagulum, 
which will entirely occlude the pupil and iris. This more 
extensive haemorrhage is usually owing to a detachment 
of the iris from its ciliary border, when, on account of the 
number of vessels necessarily torn through, and also of 
their larger size, the quantity of blood which is poured 
out is considerable. 

Frognosis amd TrecUment. — When the haemorrhage is 
confined to the anterior chamber, and there is no rupture 
of any of the external tunics of the eye, the case generally 
does well. The blood is first macerated by the aqueous 
humour, and then rapidly absorbed. In this, as indeed in 
all cases of injury, rest to the eyes is essential : all work 
should for a time be forbidden, and the eyes should be 
shaded from strong light. Cold applications are the best 
suited, and afford the most comfort to the eye. A double 
fold of linen, wet with cold water, may be laid over the 
eye, and kept in its place with a single turn of a light 
roller, and moistened from time to time with a little fi^h 
water from a sponge ; or, if the eye be painful, a cold 
lotion of belladonna may be used in the place of the 
water-dressing. 

CosEBiALYSis IS a detachment of the iris from its 
ciliary border, by which a new pupil is frequently formed. 
It is generalt)r caused by sharp blows on the eye, such as 
with the handle of a whip, with the cork from a bottle of 
soda water, or an accidental back blow frc»n the hand of 
another person, or indeed from any sharp sudden violence. 
Coredialysis may be associated with rupture of the ex- 
ternal coats of the eye, but in the majority of cases it 
has not this severe complication. The separation of the 
iris from its ciliary connection is always immediately f ol- 
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lowed by free bleeding, often sufficient in quantity to fill 
the whole of the anterior chamber with a blood clot. 
The extent of the coredialysis varies very much : in some 
cases the detachment is so small as scarcely to be visible 
after all the blood has been absorbed ; whilst in other 
instances, a third or even more of the iris may be loosened 
from the ciliary'body. 

The pupilla^ bo^er of the iris corresponding to the 
dialysis is paralysed from a tearing through of the ciliary 
nerves which supply it, and that part of it is uninflu- 
enced by the action of light and shade. The complete 
circle of the pupil is thus destroyed — a defect which is 
most observable when the pupil is dilated. 

The Prognosis oi cases of coredialysis when there is no 
rapture of the external coats of the eye is favourable. A 
guarded opinion should, however, be always given, as the 
blow which has force enough to cause a coredialysis may 
also produce cataract or posterior hsBmorrhage. 

Treaimient. — The same as in ^luemorrhage into the 
anterior chamber.' See preceding section. 

Prolapse op the Iris. — Penetrating and incised 
wounds of the cornea are very generally immediately 
followed by prolapse of the iris. The extent of the pro- 
trusion varies with the size and the position of the wound. 
A small penetrating wound near the margin of the cornea 
is more likely to be attended with a prolapse, than a large 
incised one near the centre. 

Prolapse of the iris is very commonly associated with 
injury to the lens ; but as a rule, we have first to direct 
our attention in the treatment of the case to the prolapsed 
iris, leaving the traumatic cataract to be dealt with at a 
future period. 

A prolapse of the iris may be treated in three different 
''^ays : — 

Ist. By a compress applied externally over the closed 
lids. 

2nd. By removing with a pair of fine scissors the pro- 
lapsed iris. 

3rd. By frequent puncturings of the prolapsed iris with 
a fine needle. 

1st. By compress. — This mode of treatment should be 
adopted immediately after the accident, when it tends to 
prevent an increased prolapse of the iris, keeps the eye 

o2 
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GLAUCOICA. 

There are three forms of this disease: — 

1. The acute and subacute inflammatory. 

2. The chronic or simple. 

3. The consecutive or secondary. 

The characteristic symptoms of all are, increased ten- 
sion of the globe, impairment of the field of vision, and 
fading sight. The progress of each differs, but if unin- 
terrupted by treatment, the end is the same — sooner or 
later irreparable blindness. 

To ascertain the tension of the globe. — See page 99. 

The impairment of the field of vision in glaucoma is 
▼ery great. It usually commences at the inner or nasal 
side, at which part it is sometimes completely wanting. 
In some cases the field is simply contracted, and this 
occasionally goes on to such an extent, that the patient 
will describe his limitation of vision 'as if he. were look- 
ing through a tube.' In other cases portions of the field 
are completely obliterated, so that in certain directions 
the eye is blind. 

To determine and map ofd the field of vision. — See 
article on this subject. 

Causes. — Glaucoma is a disease of advanced life, the 
large majority of the cases being in patients over forty- 
five years of age. There are, however, exceptional in- 
stances in which it has occurred at a much earlier date. 
Glaucoma may be idiopathic, that is, it may develop itself 
in an eye without any apparent cause ; or it may be de> 
pendent on an injury, or on some form of inflammation 
of the eye to whidi it is secondary. 

The advent of an attack of acut-e glaucoma seems to be 
sometimes due to a sudden mental shock occurring to a 
person already depressed and with eyes probably predis- 
posed to the disease. Thus I have on several occasions 
seen it come on after severe affliction caused by the death 
of near relations, or by great pecrmiary loss. In one 
case which came under my notice, a sudden fright in a 
patient exhausted by night watching apparently induced 
the disease. The patient, a nurse, had from sheer fatigue 
fallen asleep by the bedside of the patient she was watch- 
ing, when she was suddenly awoke in the night by the 
snapping of the sash cord, and the sudden falhng of the 
window. Within a few hours she had an attack of acute 
glaucoma. Patients who have suffered from gout or from 
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disorders of the digestive system have been supposed to 
be specially liable to glaucoma, but this has not been 
satisfactorily proved. Both eyes may be simultaneously 
iavolved ; but it is more usual for one to be first affected, 
and for the disease to follow in the other after a varying 
iaterval. When one eye has suffered from glaucoma, the 
other is specially liable to be attacked. 

The premonitory symptoms are, rapidl/y vncrecLsmg pre&* 
hyopia, the patient finding it necessary to frequently 
change his convex glasses for stronger ones on account of 
his defect of sight increasing. Periodic obscwations, sud- 
den dimness, varying in degree and lasting from a few 
minutes to several hours. Haloes or rambows around the 
candle or any other light is a frequent symptom, and one 
which generally draws the patient's attention to his eye. 
Dimi'mdion of the field of vision and fading sight ; and 
lastly, a gradual increasing ha/rdness of the globe. Such 
are the warning symptoms of glaucoma, but they may be 
all so slight, or may make their appearances so slowly 
that they may be unheeded, and this is especially the case 
if one eye only is affected. 

Acute Inflammatory Glaucoma is generally sudden 
in its attack, occurring usually in eyes which have had 
premonitory symptoms, though they may not have been 
appreciated by the patient ; or it may supervene on the 
simple form of the disease, the chronic glaucoma rapidly 
and suddenly assuming the acute inflammatory type. 

Symptoms, — The eye exhibits all the external manifes- 
tations of great internal congestion and acute inflamma- 
tory action. There is distension of the ciliary vessels, 
both of the veins which emerge through the sclerotic in 
front of the insertion of the recti, and of the zone of arteries 
around the cornea ; occasionally there is also chemosisof 
the conjunctiva. The anterior chamber is diminished in 
size, sometimes to such a degree as to bring the iris 
almost into contact with the cornea ; the pupil is dilated 
and either very sluggish or completely inactive. The 
patient sees rainbows or haloes of bright-coloured light 
around the candle or gasUghts. The field of vision is 
diminished, or parts of it are obliterated. The sight is 
greatly impaired, and is rapidly getting worse ; in a few 
hours it may be so reduced as to be able only to distin- 
guish No. XX. or to count fingers. The tension of the 
globe is increased from T 1 to T 3, or stony hardness. 
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The pain is usually most severe, oftentimes of an almost 
maddening character. There is a sense of aching and 
tightness of the globe, with pain extending around the 
orbit, along the side of the head, and down the nose, but 
the most acute agony is often referred to the back of 
the head. This is usually accompanied with severe 
vomiting, so as to give to the symptoms an aspect of a 
severe bilious attack, for which indeed it is unfortunately 
too often mistaken. 

ExfMnined with the Ophthalmoscope the vitreous may be 
so turbid as to prevent the fundus from being seen ; but. 
if the humours are still sufficiently clear, there will be 
found a cupping of the optic nerve, with pulsation of the 
retinal vessels, either spontaneous, or produced by the 
slightest pressure on the globe. Small blood spots will be 
often seen scattered at different parts of the retina. They 
are the result of capillary haemorrhages, which take place 
in most cases of the acute, and in many of the chronic 
glaucoma. Filmy blood clots are also often found in the 
vitreous. 

The Cha/racteristics of a Glaucomatoibs Cup. — ^Its margin 
is abrupt, sharp, and sometimes excavated, and the ves- 
sels as they curl over its edge appear to be either inter- 
rupted or distorted. If fiie excavation is deep, the 
continuity of the vessels, as they ascend the side of the 
cup and mount over its edge, seems to be lost, and the 
vessels look as if they were interrupted or broken in their 
course ; whilst if the cupping of the nerve is shallow, the 
vessels appear bent or d&terted as they pass over its edge. 
The optic disc is encircled by a light coloured zone. This 
is caused by the edge of the sclerotic ring shining through 
a rim of atrophied choroid, and it is best seen in those 
cases where the excavation is deepest. The central por- 
tion of the papilla has often a peculiar bluish-grey tinge 
which increases in intensity towards the circimiference of 
the nerve. So deceptive is the appearance of a deeply 
excavated nerve that it resembles more the prominence o£ 
a sphere, than the hollow of a cup. This illusion is, 
however, at once corrected by the apparently disconnected 
or distorted vessels. The gUmcomoitotis excavation is 
perfectly distinct from what is termed the physiological 
cup. Tina latter is simply a shallow depression confined 
to the centre of the optic disc, in the site where the re-t 
tinal vessels pass ; it looks white and glistening, and ittf 
sides are usually bevelled or sloping ; it varies greatly 
in size, but it is surrounded by healthy looking nerve 
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structure ; it is congenital, and has no unfavoiurable 
omen. Tn addition to these two, there is a third form of 
excavation of the disc produced by atrophy of the optic 
nerve. See Atrophy of Optic Nekve. 

Two modifications of this acute form of glaucoma 
should be noticed. A aubobcute in which all the symptoms 
are diminished in intensity ; and a hxmorrhagic form in 
which there is a peculiar tendency to retinal hsBmorrhages, 
and in which, bleeding between the choroid and retina 
will sometimes occur immediately the tension of the 
globe is relieved by iridectomy. 

Be8uLU, — The vision may be reduced to a mere percep- 
tion of laige objects in a few days, or, in very acute cases, 
as in the ^ Glaucoma fulminans ' of Graefe,^ in even a 
few hours. If the acute symptoms subside, and some of 
the lost sight is regained, the eye is still left in a very un- 
healthy and unsatisfactory state. The sight remains im- 
paired, the tension of the globe will generally continue 
too great, and there is a probability, amounting almost to 
« certainty, that the eye will sooner or later be subjected 
to another attack which will still further damage the sight, 
if it does not altogether destroy it. After one or more 
of these acute attacks, the eye will drift into that state of 
hopeless blindness which has been described as gUmcoma 
absolwt/wm. It is, in fact, the last stage of the disease, 
when the eye is irremediably blind, and when all hope of 
benefit from treatment has passed. The globe Ib of stony 
hardness, the pupil widely dilated, and often irregularly 
so ; the anterior chamber is so shallow that the iris is 
almost in contact with the cornea, which is anaesthetic 
and dull in appearance, having lost much of its normal 
lustre. The humours are turbid, so that the fundus can- 
not be seen ; and it may be that the lens is also catarac- 
tous. But, in addition, the eye is often subject to severe 
pain, which is either constant or so frequently recurring 
as to destroy sleep and impair health. One source of the 
suffering is the repetition of the acute inflammatory 
attacks, which continue even though the eye is lost. But 
anotiier cause of the pain which Ib so often continuous, is 
to be found in the irritation which is excited by the de- 
generative changes which are taking place in the tissues 
within the globe. 

Ireat/m&ni, — ^For the acute inflammatory glaucoma^ 

• Archiv fUr Ophthal. viii. % 
H 
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there is but one plan of treatment whicli holds out the 
promise of regaining much of the lost sight, and at the 
same time of relieying pain, and that is iridectonvy. The 
results of this operation in acute glaucoma have been 
most brilliant ; its curative effect is nowan established fact, 
and cannot be controverted by ignorance or prejudice. 

To Yon Graef e is to be ascribed the honour of having 
originated the operation, and the thanks of all who are 
benefited by it are due to him. The effect of iridectomy 
is to relieve tension, and the symptoms which are de- 
pendent on it at once b^in to subside. The operation 
should be performed as soon as possible after the acute 
symptoms have set in, as every hour tends to diminish 
the chances of recovery. 

Ohbokio, or Simple Glattooma. — ^The progress of this 
disease is usually unaccompanied by pain. It may in- 
volve one or both eyes ; but when both are affected, it is 
generally more advanced in one eye than in the other. 
The vision gradually fades, and there are occasional ob- 
scurations in which the dimness is greatiy increased — ^in 
some cases almost to darkness ; but after a varying time 
the sight is regained. The patient sees rainbows or hales 
of coloured light around the candles. The pupil is slug- 
gish and more dilated than normal. The anterior chamber 
becomes shallow, and the humours turbid. The tension 
of the eye is increased ; and the field of vision is con- 
tracted, or in parts lost. These symptoms may steadily 
progress, with occasional remissions or exacerbations, until 
all sight is extinguished. Frequently, however, an acute 
attack supervenes, and all the symptoms which characterise 
the acute inflammatory glaucoma are at once developed. 

Exommed with the ophtkaJmoacope the same appear- 
ances are presented which were mentioned la the section 
on Acute Glauooma, page 95 ; viz., cupping of the optio 
disc with pulsation of the retinal vessels, either spon- 
taneous or produced under the slightest pressure of 
the fingers on the globe ; turbidity of the vitreous, and 
occasionally small extravasations of blood on the retina. 

Treatment. — Iridectomy affords the best chance for the 
eye ; but the results of this operation in the chronic or 
simple glaucoma are not near so favourable as when per- 
formed for the acute form of this disease. It will gene- 
rally arrest the progress, and retain for the patient the 
vision he still has, but it will often fail to bring back the 
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mght which has been lost. Still, so long as the e^es 
possess perception of light, it is worth performing irideo- 
tomy, as the results of tiie operation will often far exceed 
the expectations, and especially if the disease has been of 
short duration. In some cases which have been under 
my care, where the vision was so reduced that the patients 
ootdd only count fingers, I have been gratified by such a 
restoration after the operation as has enabled them to 
read fair-sized type, such as, from No. 6 to No. 10 of 
Jaeger. 

The cases of chronic glaucoma which hold out the best 
promise of success are those in which the field of vision 
is still entire, and where the disease has not continued 
long enough to produce severe atrophic changes in the 
optic nerve and retina. 

CoKSBCUTTVE or Secondaby Glauoobul may compli- 
cate many of the diseases and injuries of the eye. It 
may follow a perforating wound m which the lens has 
been injured ; or it may come on after a needle operation 
for cataract or for opaque capsule ; or after a disloca- 
tion of the lens into the anterior or vitreous chambers. 
It is then known as trcmmatic gUmcoma (see page 130). 
Secondary glaucoma is also occasionally met with in cases 
of iritis, and irido-choroiditis, in staphyloma, in sympa- 
thetic ophthalmia, and in some forms of deep ulceration 
of the cornea. Whenever it occurs, it must always be 
regarded as a grave symptom. 

Trea/tmnent. — ^In those cases where the increased tension 
of the globe is dependent on removable causes, the source 
of the irritation shotdd be taken away. Where a wounded 
or broken up lens is pressing upon ihe iris, and exciting 
glaucomatous symptoms, it should be either sucked out 
with a syringe or removed by linear extraction. When a 
dislocated lens is the cause of irritation, it should be ex- 
tracted. In cases of increased tension after capsular 
operations, paracentesis of the cornea will generally afford 
relief. (See page 31.) The same operation may be also 
tried when glaucomatous symptoms are associated with 
deep ulceration of the cornea ; but should it fail to diminish 
the tension, a portion of the iris should be excised by 
iridectomy. In iritis or irido-choroiditis with increased 
tension of the globe, iridectomy should be performed. 

To ASCSBTAiN THE Teksion OF THE Globe, the patient 

h2 
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should be told to gently close his eyes and look downwards 
whilst the surgeon places his two forefingers on the upper 
part of the eye, and by an alternating pressure with £ist 
one finger and then the other, as if feeling for fluctua- 
tion, he determines the degree of tightness of the globe. 
The tension of eyes varies considerably in different 
patients even in health ; it is well, therefore, when decid* 
ing on the degree of tension of a diseased eye, to examine 
also the sound one so as to compare the two, as their 
normal condition may be either slightly above or below 
the usual standard of tightness. 

The following symbols were suggested by Mr. Bowman, 
in the British Medical Journal, October 11, 1862, for re- 
cording accurately the varying degrees of increase and 
diminution of tension : — 

* T represents tension (" t" being commonly used for 
*' tangent," the capital T is to be preferred); Tn, tension 
normal,. The interrogative, ?, marks a doubts which in 
such matters we must often be content with. The 
numerals following the letter T on the same line indicate . 
the degree of increased tension ; or, if the T be preceded 
by — , of dimvnisihed tension, as further explained below. 
Thus: 

^T3. l^vrd degree, or eoctreme tension. The fingers 
cannot dimple the eye by firm pressure. 

*T2. Second de^ee, or considerahle tension. The 
fingers can slightly unpress the coats. 

* T 1. First degree. Slight but posUvoe mcrease of ten^ 
sum, 

' T 1 ? Doubtful if tension increased. 

* Tn. Tension normal. 

' — T 1 ? Doubtful if tension be less than natural. 

* — T 1. First degree of reduced tension. Slight but 
positive reduction of tension. 

' — T 2 1 Successive degrees of reduced tension, short 

* — T 3 J of such considerable softness of the eye as 
allows the finger to sink in. the coats. It is less easy to 
define these by words/ 

Tbemulotts Ibis — Iridodonesis — are terms applied to 
an iris which trembles and vibrates with each movement 
of the eye. It is most frequently caused by the loss of 
the lens, and is thus occasionally seen after the extraction 
of cataract, or it may be produced hy a partial or com- 
plete dislocation of that slructure either into the anterior 
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chamber or viireous. The iris is also generally tremuloiiA 
in cases of hydrophthahnos, owing to the loss of the lens 
from an increase in the size of the posterior aqueous 
chamber, and a stretching of the suspensory ligament. 

CoLOBOMA OF THE Ibis is a Congenital deficiency of a 
portion of the iris, caused by an arrest of development 
in early foetal life. It usually occurs in the lower part of 
the iris, and is associated with a similar defect in the 
choroid. A case is reported by Mr. Hulke * in which 
there was a coloboma of the iris, choroid, retina, and op- 
tic nerve-sheath. Coloboma of the iris most frequently 
occurs in both eyes, but it is not uncommon to find only 
one eye affected. It is occasionally associated with mi^ 
crophthalmos or congenitally stunted eyes. Mr. White 
Cooper has related the history of three children, out of a 
family of seven, each of whom were afflicted with microph'* 
thalmos and coloboma of the iris in both eyes.f 



DISEASES OF THE VITREOUS HUMOUR. 

Hyalitis, or inflammation of the vitreous, rarely occurs 
either as an idiopathic or a primary affection. It is 
usually associated either with disease of the iris, the 
choroid, or retina, to which it is secondary. It may 
be induced by an injury, and especially the lodgement of 
a foreign body in the vitreous or the adjoining ciliary 
processes. 

The inflammation may be either simple or suppurative. 

In simple hyalitis there Ib a diffused haziness of the 
vitreous, with here and there small filmy opacities. These 
may be caused by portions of the connective tissue be- 
coming opaque, or by small effusions of lymph into the 
vitreous from the neighbouring ciHary processes. When 
the hyalitis is due to the presence of a foreign body with- 
in the eye, large masses of lymph will be frequently seen 
behind the edge of the lens projecting into the vitreous, 
whilst the rest of its structure is so turbid as to exclude 
the fundus of the eye from ophthalmoscopic view. If the 
inflammation is long continued, the vitreous loses its con* 
sistency, and becomes more or less fluid and reduced in 

* Royal London Ophthalmic Hospital Reports, voL iii. p. 835, 
t Ibid.yoLi*p. 110. 
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bulk, li^tli this diminulion of yoltune detachment of 
the retina and shrinking of the globe are apt to occur. 

8wppwra!ti/oe h/yalitis is met with in ophthahnitis and 
suppuration of the globe. The effiision of pus may be 
often seen to commence in the ciliary region behind and 
to one side of the lens, but it soon diffuses itself through- 
out the whole of the vitreous. 

Treatment. — Aa hyalitis is seldom a primary affection^ 
the treatment for it will be found under the heading of 
the diseases to which it is secondary. 

Mrrso-ffli Volitantbs : OpAcrnBS of the Vitebous. — 
Opacities of the vitreous, the result of disease, must be 
distinguished from the motes or muscas volitantes, which 
are perfectly compatible with healthy eyes, although they 
are the source of much anxiety and even of misery to the 
patient. Two varieties of muscsd— the transparent and 
the opaque — are commonly met with, and they occur 
mostly amongst myopic patients and those who use their 
eyes much for fine or close work. 

The i/rcmspa/rent muscce are best seen when looking up 
in the light, or against a white surface through a small 
aperture in a card, or with the lids partially closed. They 
consist of numerous small transparent bead-like bodies, 
some of them hanging together in rows or in clusters, 
whilst others are floating as isolated circles in myriads 
before the eye. They do not obscure vision, as every- 
thing is seen clearly through them, or by their side. If 
the eyes are suddenly turned upwards and then fixed, 
tiiey will be observed by the patient to float slowly down- 
wards, as if gravitating to the fundus of the globe. They 
are perfectly innocuous, and merely represent the corpus- 
cles of the vitreous and debris of cells, which in certain 
lights become obvious to the eye in which they exist. 
l£e different shapes assumed by these transparent muscse 
are caused by aggregations of the corpuscles either into 
groups or strings. 

Opaque Muscce, — The second form of mote which is often 
complied of consists of one or more dark spots of dif- 
ferent fantastic shapes, which are constantiy floating be- 
fore the field of vision, and shifting with the movements 
of the e^e. They will appear suddenly, and remain for 
years without increasing or diminishing, or without the 
eye becoming in any other way affected. They wiU also 
disappear occasionally for months or longer, and then 
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tarn up again in their old familiar f onn. This, perhaps, 
may be explained by supposing that the body of which 
the mote is composed floated out of, and was for a time 
accidentally kept from, the field of ^vision, when, again be- 
coming free, it reappeared. The cause of these opaque 
muscsB it is difficult to ascertain. They may be the aebris 
of cells congregated together, or opaque detached fila- 
ments from the connective tissue of die vitreous, or a 
little of the pigment of the uvea which has been acciden- 
tally detached from the ciliary processes and worked its 
way into the vitreous. Bonders, in speaking of muscsB 
voUtantes, says, ' I succeeded in finding, on microscopic 
examination, with Professor Jansen^ some, and subse- 
quently with Dr. Doncan, all forms m the vitreous hu- 
mour of the human eye.' He detected ' pale cells and 
debris of cells in a state of mucine-metamoiphosis ; fibres 
furnished with granules, and groups of granules with ad-; 
herent granular fibres.' * 

Treaiinent. — Rest the eyes by abstaining from all dose 
work, and avoid constantly looking for the musc». If in 
bright lights they become visible without the patient 
searching for them, he should be provided with neutral 
tint or dark cobalt-blue glasses. Tonics of quinine or iron 
frequently do good by improving the health, and render- 
ing the eye and the mind of the sufferer less impression- 
able to little defects. No loqal applications wtIL be of 
any service for the getting rid of the true muscte voli- 
tantes. The patient should be assured that they are not 
portentous of coming blindness, and that they may con- 
tinue for years witiiout causing any more than their 
present annoyance. Mioecs must not be confounded with 
scotomata, which are fixed blind spots in the field of 
vision, dependent on a complete loss of sensibility of a 
portion of the retina. 

Opacities of the YiTBEons are a frequent result of 
disease of the iris, choroid, and retina, and especially of 
those affections which have a syphilitic origin. They may 
be due to Inflammatory changes in the cells or connective 
tissue of the vitreous, or to small e&sions of lymph, or 
to extravasations of blood. They are frequently asso- 
ciated with a general turbidity of the vitreous, but they 
may also exist in large numbers when that structure is 

* Donden on the Accommodation and Befraction of the Eye. 
Sydenham Society, p. 199. 



104 DISEASES OF THE VITEEOUS. 

perfectly transparent, bo that with the aid of the ophthal- 
moscopic mirror these opaque bodies may be seen floating 
in a perfectly clear medium. The opacities may assume 
a variety of forms resembling either grains of soot, dark 
threads, or membranous expansions. When they are 
nimierous, there is usually great impairment of vision ; but 
this Ib often as much due to the disease which has led to 
their formation as to the impediment they offer to the 
passage of light to the retina. Those which are placed 
deeply in the vitreous create the most confusion by throw" 
ing their shadows on to the retina. 

Treatment, — Opacities of the vitreous must be treated 
by attacking the disease which has given rise to them. 
Those which have a syphilitic origin, and are dependent 
on small plastic effiisions, are more amenable to remedies 
than any of the other forms. For the filmy opacities due 
to haemorrhage nothing can be done. In the course 
of time they will shrink considerably, and many of them 
will disappear from the field of vision. The dense mem- 
branous opacities, which greatly obstruct vision by floating 
in front of the object. Yon Graefe has treated success- 
fully by dividing with a fine needle, as in a capsular 
operation after cataract, 

Spabklikg Sykohysis. — Synch/yds scmtiUoma, — ^These 
euphonious titles have been given to the beautiful ap* 
pearance which is presented by sparkling flakes of cho- 
lesterine floating in a fluid vitreous. They ^quently 
abound in such quantities, that they may be seen to 
descend in a perfect shower after every movement of the 
eye. With the ophthalmoscope the crystals of cholesterine 
look like chips of gold leaf, and make the vitreous closely 
resemble the liqueur called gold-water. The cholesterine 
is probably derived from blood which at some distant 
period had been eflused into the vitreous. 

Fltjiditt op the ViTRBOiTS — Synchyds — ^is the begin-* 
ning of the end of many of the diseases of the eye which 
lead to blindness. It may be due to ophthalmitis, or to 
inflammation of the iris, choroid, or retina. It is one of 
the terminations of sympathetic ophthalmia, and Ib a fre- 
quent result of injuries of the eye accompanied with deep or 
posteriorintraocular haemorrhage. It also usually occurs in 
txydrophthalmos, and in most cases of general staphyloma- 
touB enlargement of the globe. In many diseases, fluidity of 
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the vitreous with softening of the eye follows increased 
tension ; it is so in sympathetic ophthalmia, and in irido- 
choroiditis, and frequently also in glaucoma. It then 
indicates that the disease has done its worst, and atrophy 
of the tissues within the eye has commenced. A fluid 
vitreous does not necessarily imply a soft eye ; the globe 
may in certain cases be of its normal tension, or it may 
be even glaucomatous and have its hardness increased* 
A soft eye, however, usually indicates a fluid vitreous, 
unless the diminution of tension has been caused by a 
recent escape of vitreous from an injury. Although a 
loss of consistence of the vitreous is commonly produced 
by some inflammatory disease, yet it may occur in eyes 
which have never suffered from any inflammatory affection 
and which still retain very fair sight. Such eyes, hoW" 
ever, are prone to the early formation of cataract, and to 
detachment of the retina. This fluid state of the vitreous 
is frequently met with in extreme myopia associated with 
large posterior staphyloma, and in cases of cataract coming^ 
on in young people without any assignable cause, but 
probably due to defective nutrition arising from some 
constitutional ailment. 

A lo88 of mtreous occasioned by some penetrating wound 
is rapidly replaced by aqueous. Fresh vitreous is never 
generated. Ji the amount lost be small, no ill effects 
may follow, as sufficient aqueous will be kept secreted to 
supply its place ; but if the escape of vitreous be large, 
the eye usually suffers. For a while the ^lobe is plumped 
out by aqueous, but the supply after a tmie fails to meet 
the demand, and the eye first becomes soft, then shrinks, 
and ultimately all sight vanishes. 

FoBBiON Bodies in the Vitreous. — ^A foreign body 
may be lodged in the vitreous and remain there for along 
period provided it does not exert any injurious pressure 
on any of the other parts within the eye. The danger 
is, that with the motions of the globe its position may be 
shifted, and falling to the fundus may then excite a 
dangerous inflammation, which may lead to destruction 
of the other eye from sympathetic ophthalmia. 

TreatmevU, — ^If the foreign body can be seen, an endea- 
vour should be made to remove it, 

H^MOBRHAOE INTO THE ViTREOUS may take place — 
1. From rupture of some of the vessels of the ciliary 
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processes ; 2. From choroidal hssmorrhage ; the blood 
breaking through the retina and becoming extravasated 
into the vitreous ; or, 3, it may ensue from the rupture 
of a retinal vessel, but tiiis is rare. 

Blood effused into the vitreous is but slowly absorbed. 
If the dot be small, it gradually loses its oolourinf; matter, 
and shrinks, and after a few weeks or months, it is seen 
with the ophthalmoscope either as a small dark mass, or as 
floating filaments in the vitreous. If, however, there has 
been much haemorrhage, loss of the eye is certain to 
follow. To allow the blood to be extravasated, the hya- 
loid has to be ruptured, and wherever the blood forces 
its way, it breaks down the texture of the vitreous. From 
this mutilation of structure the vitreous does not recover, 
it atrophies, loses its consistence, and becomes fluid. The 
blood dot softens and is gradually dissolved, and its 
colouring matter stains the whole of the fluid which oc- 
cupies the vitreous space to a yellow or brownish-yellow 
iangdy which colour may last for years. The mischief, 
however, does not end here ; for, as the vitreous becomes 
fluid, it diminishes in bulk ; and the retina, losing the 
support which it had received from the healthy vitreous, 
falls forward and becomes detached. 



CHAPTER IV. 

DISEASES OF THE GBTSTALLINE LENS. 

Cataract is an opacity of the lens. In the great ma- 
jority of cases the opadty is confined to the lens substance, 
the capside remaimng transparent. 

Ca^Mular Caiaract is the term used when the opadty is 
apparently limited to the lens capsule. 

Capgulo-lenticukur Ckxtcuract is when there is opadty of 
both the lens and its capsule. 

Causes of Cataract. — ^Whatever interferes with the 
due nutrition of the lens tends to produce cataract. 

a. It may occur from old age ; it is then one of the 
results of senile decay, and has been rightly called ' senile 
cataract.' 
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p. It may be dependent on a constitutional disease in 
which the general nutrition of the body fails, as in dia- 
betes. This form is recognised as a ' diabetic cataract.' 

y. It may be due to diraase of the deep structures of 
the eye, the choroid and retina, to which it is indeed 
seoondarv. This class is distiiiguished as 'secondary 
cataract. 

S, It may be produced by injury, and it is then termed 
^ traumatic catsffact.' 

c. Lastly, it may be con^nital. 

Oataraotb may be divided primarily into two great 
eLoMBeB^Boft and hard cataracts. 

I. Soft Oataraotb may occur at any period between 
infancy and thirty or thirty-five years of age. They may 
be congenital, or they may be dependent on one or other 
of the causes already related ; the consistence of the cata- 
ract being mainly determined by the age of the patient. 

OoNOEinTAL or iNFAirriLE Cataract may come on in 
early infancy, or as its name implies, it maybe a congeni- 
tal defect. Eyes with this form of cataract are usually 
below the normal standard in size. They are also often 
associated with other congenital deficiencies, such as mi- 
crophthahnos or small ifi-developed eyes; or with a 
stunted bodily growth ; or occasionally with mental im- 
pairments, yarying from slight imbedhty to idiotcy. On 
the other hand, it is only right to say that I have seen 
congenital cataracts in well-grown and finely developed 
patients, with a mental activity to be admired, and with 
such an exaltation of one or other faculty as justly to 
entitle them to the rank of genius. Mr. Bowman has 
drawn attention to the fact, tluit there is probably some 
intimate connection between infantile convulsions and 
congenital cataract. I have myself questioned the parents 
of many children who have been i^cted with cataract, 
and have been struck with the number of them who have 
also suffered from convulsions. 

There are two kinds of con^nital cataract, each of 
which req[uires to be specially noticed — ^the ' lamellar,' and 
the 'cortical.' 

The LameUcMT CatamctM where there is a central opacity 
of the lens with a more or less dear circumferential mar- 
gin. The density of the opacity is imif orm, and seems to 
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be due to a layer of opaque matter between the central 
nucleus and the transparent surface of the lens. 

The Cortical Cataract is where the opacity commences in 
the margin of the lens, and is seen as opaque strisB run- 
ning from its circumference towards its centre. In the 
early stage of this form of cataract the intermediate spaces 
are clear, and through them the fundus of the eye can be 
examined with the ophthalmoscope ; but patches of 
cloudiness or opaque dots soon appear in different partist 
of the lens, and these gradually diffuse themselves and 
idtimately render the whole opaque. 

The defect of sight in congenital cataract is veiy vari^ 
able ; it is of course dependent on the extent and density 
of the opacity. A slight and partial opacity may remain 
stationary for many years, but as a rule the whole lens 
will, sooner or later, become opaque. 

Involuntaby Oscillations op the Globe— ^y«togmus 
— are frequently associated with congenital cataract. These 
movements are quite beyond the patient's control, and 
continue without his knowledge. They generally indicate 
a somewhat unsound state of the nervous system of the 
eye, and they may be either congenital, or brought on 
from defective vision produced by any cause during child- 
hood. The division of the ocular muscles affords no relief 
to the constant oscillatory motions. 

In one patient, from whom I had occasion to remove a 
shrunken globe which osdllated in concert with its fellow, 
the muscles continued their alternating action, and jerked 
the conjunctiva to which their cut ends had become at' 
tached, in unison with the movements of the remaining 
eye. The only treatment which is likely to diminish the 
frequency of the oscillations is to improve, if possible, the 
sight, and this is one of the strongest reasons in favour of 
an early operation for congenital cataract in those cases 
where the opacity of the lens is sufficient to prevent the 
child discerning objects. When the cataract is thus com-^ 
plete, even though there maybe no oscillatory movements^ 
they may after a time be acquired, and the good effects of 
a future operation will be then diminished. 

Treoitment of Congenital Cataract, — In those cases in 
which the opacity is central, and the margin of the lens 
dear, and where there is reason to hope that the cataract 
is not progressive, Mr. Critchett has adopted his operation 
of iridodesis. By drawing the pupil opposite to that per- 
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tion of the lens which is transparent, good sight is often 
at once secured to the patient. The advantages .which 
this operation offers are, that its object is attained quickly 
and with even less risk than that which accompanies the 
removal of the lens by solution ; and, secondly, the 
patient seeing through the margin of his own lens, is abl^ 
to use his eyes without the aid of cataract glasses. 

The disadvantages of this operation are, however, great, 
as congenital cataract is very rarely stationary, but sooner 
or later the opacity extends, and a further operation is 
then required. When this becomes necessary, the eye is 
in a much less favourable condition for any operative 
procedure, and the results will not be so satisfactory. 

The operations which are suited for congenital or other 
forms of soft cataract, are — 

1. Solution and absorption of the lens, 

2. Linear extraction. 

3. The suction operation, 

OPERATION BY SOLUTION — Keroitomfods — consists in 
breaking up with a fine needle the central portion of the 
capsule of the lens, so as to freely admit the aqueous, and 
allow it to exert its solvent influence on the lenticular 
matter. A description of this operation is given at page 
XIO, under the heading of ' the first stage of the operation 
of linear extraction,' the only difference being that the 
lens substance should not be quite so freely comminuted. 
The precautions which are there given, both prior to and 
after the operation, with reference to the dilatation of the 
pupil, must be rigidly followed. Occasionally one needle 
operation will suffice, but generally it has to be repeated 
two or three times before the whole of the lens is absorbed. 
The intervals between each operation must be regulated by 
the progress of the case ; from three to six months is the 
time which is usually required. If after one of the needle 
operations, the swollen lens should press injuriously on 
the iris, and produce symptoms of irritation, the second 
stage of linear or suction extraction, page 110, should 
be at once performed, and the lens, or wnat remains of it, 
be removed. 

This method of dealing with a congenital or soft cata- 
ract is undoubtedly the safest of all the operations, and 
I believe the results on the whole are the most satisfac- 
tory. It presents, however, these difficidties : the process 
of ihe absorption of the opaque lens occupies a long period^ 
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and it is essential for the safety of the eye that the patient 
should contmne during that time under the supervision of 
the surgeon. 

LiNEAA EXTRACTION OF CATARACT. — ^The Operation 
known as Gibson's, from the late Mr. Gibson of Man- 
chester having first suggested and performed it, is now 
reoognised and practised with some slight modifications, 
under the name of linear extraction. 

It is well adapted to a large majority of the cases of 
soft cataract, but it is an operation whicSi requires great 
care, and great delicacy of manipidation. 

Piior to performing the operation, the pupil should be 
fully dilated with atropine, so that the whole of the lens 
may be under the observation of the operator, and the 
iris may be drawn away as far as possible from the chance 
of injury. 
The operation may be divided into two stages. 
The first stage of the operation is to break up with a fine 
needle (fig. 8) two- thirds of the anterior capsule of 
^'^ the lens ; and by carefully moving the needle 
through the soft lenticular matter, so to com- 
minute it, that every portion of it may be brought 
into contact with the aqueous. 

Great care must be taken not to injure the pos- 
terior layer of the capsule of the lens, as by so 
doing the hyaloid membrane would be ruptured, 
and the vitreous mixing with the particles of the 
lens would materially interfere with the due action 
of the aqueous humour on them, and also render 
more difficult the second part of the operation. 
After the operation, the patient should be kept 
in a darkened room, but not in bed, and a solution of 
atropine of the strei^g^ of gr. 2 ad aqus8 3 !» should be 
dropped into the eye twice a day. 

The second stage of linear extraction consists in remov- 
ing the broken-down lens through a small linear opening 
in the cornea. Before it is attempted, if nothing has 
happened since the first operation to necessitate its im- 
me^te performance, sufficient time should be allowed to 
elapse for all the transparent portions of the lens to 
become opaque, and somewhat macerated by the aqueous. 
From three to six days will be about the time required 
for the desired changes to take place, but much depends 
on the condition of the cataract at the time of the operar 
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tion, and upon the extent to which the capsule ^* *• 
has been totn, and the lenticular matter broken 
up. 

The pupil being widely dilated with atropine, an 
opening is to be made in the cornea with a broad 
needle (fig. 9) at a point just external to where the 
pupillary margin of the iris is seen. Instead of 
inserting the needle through the cornea directly 
from before backwards, it should, as Mr. Bowman 
has suggested, be made to pass obliquely inwards 
through the lamellsB of the cornea. The aperture 
thus made will be valve-shaped, the object being, 
that the curette in and after its introduction 
shall not press at all upon the iris. 

A su£Scient opening having been made, the curette, 
fig. 10, is next to be introduced, and this j^ ^^ 
should be done with a gentle latend motion. 
The eye being still held by the surgeon with 
a pair of forceps in the most convenient 
position, the curette is moved gently from 
side to nde, pressing slightly on the mouth 
of the wound to permit the aqueous with 
the softened lens to flow down its groove. 
When the largest portion of the lenticular 
matter has escaped, small opaque pieces will 
occasionally be seen which have not flowed 
away in the stream ; these may be followed 
by the curette, and on the point of it being 
dipped beneath them, they will also escape 
along its groove. All the movements of the 
curette must be conducted with the greatest 
caution, as it is essential that the posterior capsule should 
not be broken. When this accident happens, the opaque 
fragments of lens become entangled in the vitreous, and 
no further attempt should be made to remove them. 

The lens having been removed, or as much of it as will 
readily flow away, the patient is to be sent to bed in a 
darkened room, and iSie pupil is to be kept under the 
influence of atropine. 

ExTBAcnoN OP Soft Oataraot by Suction. — This 
method of removing a soft cataract was reintroduced 
by Mr. T. Pridgin Teale, jun., of Iieeds, who suggested 
the operation, and performed it with success in December 
1863, on a young man who had a traumatic cataract. 
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The extraction of the lens by suction may be completed 
in one operation, but my own feeling is that it is better, 
as a rule, to divide it into two stages. The Jkst stage is 
the same as the preliminary needle operation for linear 
extraction described at page 110. Two, three, or four 
days haying elapsed, the second stage or suction part of 
the operation may be performed, and the whole lens, 
now opaque and (Affluent, will be readily drawn through 
the tubidar curette of the instrument. 

The second stage, or the suction paH of the operation, may 
be performed as follows : The pupil having been pre- 
viously fully dilated with atropine, an opening is made 
in the cornea with a broad needle, immediately within 
the pupillary margin of the dilated pupil, sufficient in 
size to allow of the eo^ entrcmce of the tubidar curette. 
A delicate manipulation of the instrument is required to 
move it from point to point, so as to place tiie open 
mouth of the curette in die most favourable positions for 
sucking in the lens matter, without in any way injuring 
the iris. The suction power must be carefully regulated 
by the operator, who is able to arrest it instajitly if 
necessary. 

The best suction instrument is that made by Messrs. 
Weiss of the Strand. The suction power is obtained 
through a delicate metal syringe placed at one extremity 
of a glass tube, which is furnished at the other end with 
a tubular curette, the aperture of which is countersunk. 
The syringe is so contrived, that with one hand the piston 
can be worked, and the movements of the curette within 
the eye guided, whilst the other hand is left free to fix 
the globe with a pair of forceps. 

n. Habd Cataracts are characterised by a firm nu^ 
cleus, and may occur at any period of life after 35 or 40years 
of age. There are different forms of hard cataract, which 
are distinguished from each other, 1, by the part of the 
lens in wMch the opacity begins ; 2, by its general appear- 
ance ; and 3, by the age of the patient. 

Nuclea/r Cataracts are those in which the opacity com- 
mences in the nucleus, the marginal portion of the lens 
remaining for a time transparent. 

Striaied Cataradis, — ^The opacity first shows itself in 
opaque lines in the cortical substance of either the an- 
terior or posterior surface of the lens, or in some cases in 
both simultaneously. These strife radiate from the cir- 
cumference towards the centre of the lens« 



CATARACT. 113 

Black Ca;ta/ract8, — There are two classes of cataract to 
which the name black has been given. 1st. To the hard 
opaque senile lenses, in which the nucleus has acquired 
an exceptionally dark reddish brown colour. 2nd. To those 
rare cases in which a lens with commencing cataract has 
become darkly stained with hsematine from some prior 
extravasation of blood into the aqueous chamber. Dis- 
solved in the aqueous, the hsematine has permeated the 
lens capsule and been deposited in the lens substance. 

Senile Cata/racts usually occur from 50 to 55 years of 
age. They may be either nuclear or striated. They vary 
greatly in consistence, but are always distinguished by 
the presence of a distinct firm nucleus. In some cases 
the nucleus is small and hard, with a good deal of soft 
cortical matter surrounding it ; in other patients the nu- 
cleus is large, hard and amber-coloured, and with scarcely 
a trace of cortical substance. Lastly there is a third class 
of senile cataracts, in which there is a small or medium 
sized nucleus surrounded by an opaque but fluid cortex. 

The progress of hard cataracts is very variable. In one 
patient its formation will be very rapid, whilst in another 
it will take many years before the whole lens becomes 
opaque. Again, it may be slow in its early stages, but 
develope itself quickly in the last. 

Treatment of Hard Cataracts, — ^As a rule it is wise to 
postpone an operation for the extraction of a hard cata- 
ract imtil the whole lens is opaque. This may be always 
conveniently done when one eye only is a£fected ; but it 
often happens that the cataract is slowly advancing in 
both eyes, and the sight has become so far dimmed as to 
prevent the patient following the bu^ess on which his 
daily bread depends. In such a case the patient cannot 
afford to wait, and one of two courses may be pursued. 

1. The lens may be extracted from one eye by a * modi- 
fied linear extraction operation.' If some soft cortical 
matter remains behind, the pupil must be kept dilated 
with atropine after the section has united. 

2. Before attempting any operation the surgeon may 
prick the lens with a fine needle, simply puncturing its 
capsule at two or three points, so as to admit sufficient 
aqueous to render opaque the transparent portions of the 
lens. The patient should then be placed for a few days 
in a darkened room and the pupil kept under the in- 
fluence of atropine, so as to ward ofl" any of the inflam- 
matory effects which pricking a hard lens will sometimes 

I 
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produce. When all irritation has subsided, the opaque 
lens may be extracted by the operation the surgeon may 
select. 

When both eyes are affected with cataract, the two 
operations should 'never be performed at the same time. 
The risk is too great. Some accidental cause, which on a 
future occasion might be averted, may influence the 
patient unfavourably, and both eyes may be lost. No 
operation should be done on the second eye until the 
resTilt of the first has been decided. 

For the extraction of a hard cataract one of the follow- 
ing operations may be selected. 

Flap Extraction Opbration for Cataract. — The 
principle of this operation is to make a section of the 
cornea of such a size as will admit of the easy exit of the 
lens. The incision should be confined throughout its 
extent to the true corneal tissue. The patient shoTild lie 
on a couch with his head slightly raised, and the operator 
should stand behind. If he is ambidextrous, the knife 
shoTild be held in his right hand for the right eye, and in 
his left for the left eye ; but if he is unable to work 
with his left hand, he must stand in front of the patient 
_. and make the corneal incision in the left eye 
^- "• with his right hand. 

Operation. — First step. — The upper lid is to be 
raised by the index finger of the operator, and 
maintained in this position by its tarsal margin 
being pressed slightly against the edge of the 
orbit, whilst his middle finger is placed against the 
sclerotic on the inner side of the globe, to prevent 
its rolling inwards before the point of the knife 
has transfixed the cornea. The lower lid is to 
be drawn down by one finger of the assistant, 
with which he presses it against the malar bone, 
so as to avoid making any pressure on the eye. 
The point of a Beer's or Sichel's knife (fig. 11), 
with its edge upwards, is now made to enter the 
cornea, just within the corneal margin, and at 
about the level of the centre of the pupil. The 
blade is then urged steadily onwards across the 
anterior chamber in front of the iris, until its 
point transfixes the cornea at a spot correspond- 
ing to that at which it entered. The section is 
to be completed slowly in the withdrawal of the knife, the 
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edge of which is to be directed slightly forwards as it 
cuts its way out. A too rapid completion of the in- 
cision is apt to be followed by a spasmodic contraction 
of the muscles of the eye with an escape of the lens, and 
very probably of a part of the vitreous also. 

When there is much spasm of the ocular muscles or 
straining on the part of the patient, it is often wise to 
draw out the knife before quite finishing the section, and 
thus leave a small bridge of cornea to be cut through 
with a small secondary knife (fig. 12), after the capsiue 
has been opened. 

The second step of the operation is to tear through the 
anterior capsule of the lens. The patient is told to look 
downwards at his hands or his feet, so as to expose fully 



Fig. 12. 



Fig. 13. 



Fig. 14. 
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the corneal woiuid, through which the ordinary pricker, 
or Graefe's cystotome (fi^. 13, 14), is then, introduced 
sideways, and the capsule freely opened. 

The tMrd step is the evacuation of the lens through the 
corneal section. The patient is again directed to look 
towards his feet, when the operator places the point of 
his finger on the upper eyelid, and presses gently on the 
globe, whilst he applies the side of the curette {^g. 10) 
along the lower lid, through which he exerts a steady 
pressure on the eye, which, if necessary, is so regulated 
as to alternate with that being made by the finger above. 
Ab the lens begins to escape through the wound, the prea- 

i2 
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sure on the globe must be relaxed ; and in many cases just 
before its expulsion is completed, it must be entirely re- 
moved, as the too rapid exit of the lens is often accom- 
panied by an escape of vitreous. 

AOOIDSNTS WHICH MAT HAPPEN IN THE COUBSE 01' 

THE Operation. — a. The aqueous may escape too soon, 
so that the iris may fall in front of the knife. When this 
happens, the operator should press the cornea gently 
against the blade with one of his fingers, whilst at the 
same time he continues the section with the edge of the 
knife turned slightly forwards. By this manoeuvre the 
iris will often be made to recede, and the section be com- 
pleted without cutting it. 

13. The section may be too small. When this is the 
case, the incision should be enlai^ed with a secondary 
knife. 

y. The vitreous may escape before the lens. This 
may be caused by the incision belag carried into the 
sclerotic, or from the straining and struggling of the 
patient. When this casualty occurs, all pressure on the 
eye should be at once released, and the lens should be 
withdrawn from the eye, if possible, in its capsule, by 
one of the spoons (figs. 15, 23) used in the traction opera- 
tion for cataract. 

1^. Deep intraocular haemorrhage may occur. This is 
the most fatal accident which can happen ; the eye is 
always irrecoverably lost. It most frequently happens in 
eyes which are glaucomatous, or otherwise previously dis- 
eased. The bleeding usually takes place from between 
the choroid and sclerotic. See article H^mobbhags 
between Choboid and Sclebotio. 

Kemabes on Flap Extbaotion of Cataract. — The 
cases which seem to me most fitted for the fiap operation are 
senile cataracts in thin wiry patients, who have rather deep- 
set eyes, and possess good control over their emotions. 
The operation is usuaUy attended with a little difficulty 
if the eyes are much sunken, but the results I have gene- 
rally found good. When patients cannot or will not take 
chloroform, the flap extraction shoidd be selected, if not 
contraindicated by some special cause, as it is not only 
the least painful of all the operations for cataract, but 
it is also the most expeditious. Lastly, the flap operation 
is quite inadmissible in patients who have cough, or who 
axe liable to sudden and repeated sneezings. 
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The Traction Opbeation was first suggested by Von 
Graef e for those forms of traumatic cataract where the 
nucleus was too dense to be easily removed by linear 
extraction. His assistant, Dr. Schiift (now Waldau), ex- 
tended the application of this operation tp cases of ordinary 
cataract, and designed a series of scoops for the drawing 
out of the opaque lens from the eye. His description of 
the operation is published in the Royal London Oph- 
thalmic Hospital Reports, vol. iii. page 159. 

The object of the operation is to draw the opaque lens 
out of the eye through a slit-like opening, in preference 
to the large incision with a corneal flap. A portion of the 
iris is removed at an early stage of the operation, so as to 
avoid contusion or laceration of its structure, from the 
introduction of instruments within the eye for the with- 
drawal of the lens. 

The first stage of the operation is to make a sufficient 
opening in the margin of the cornea for the extraction of 
the lens, and to remove a portion of the iris. The operator 
stands at the head of his patient, and with his left hand 
fixes the eye with a pair of forceps, just below the centre 
of the lower margin of the cornea, at the spot directly 
opposite to that where he wishes to introduce the point 
of his triangular knife. With the right hand he makes 
the incision into the upper border of the cornea with a 
lance-shaped iridectomy knife (fig. 3, p. 77), causing it to 
enter that structure at the comeo-sclerotic junction. The 
opening should always be made sufficiently large to allow 
of the easy introduction of the scoop, and the ready 
escape of the lens. If the aperture is found on the with- 
drawal of the knife not to be ample enough, it should 
be enlarged laterally by a pair of scissors. 

He next proceeds to excise a portion of the iris. This 
he does by introducing a pair of iris forceps (fig. 4, p. 78) 
through the wound, and seizing the iris near its pupillary 
border, draws out a portion of it, and cuts off as much as 
he desires with a pair of fine scissors. If the iris has 
already prolapsed through the comeo-sclerotic incision, 
he has only to take hold of it with the iris forceps, whilst 
he removes a piece of it with the scissors. 

The second stage of the operation is to tear through the 
capsule of the lens. This is to be done with an ordinary 
pricker (fig. 13), or with Von Graefe's fleam-cystotome 
(fig. 14), which should be gently introduced sideways 
through the section, so as to avoid tearing the iris or 
8Grat(£ing the inner surface of the cornea. 
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The third stage of ihe operation is the withdrawal of the 
lens from the eye. This is accomplished by gently intro- 
ducing the traction instrument through the wound, using 
scarcely any perceptible force, but urging it onwards by 
one or two slight lateral movements, directing it at the 
same time first a little backwards, so as to insinuate its 
extremity between the posterior surface of the lens and 
its capside, and then downwards and slightly forwards, 
allowing it almost by its own weight to follow the poste- 
rior curvature of the lens. Having secured the lens within 
its grasp, the instrument is to be gradually withdrawn, 
slightly depressing its handle during this movement, so 
as to draw the lens with it out of the eye. If the whole 
lens, as occasionally happens, is brought out with the first 
withdrawal of the instrument, the operation is completed. 



Fig. 15. 



Hg. 16. Pig. 17. 



Fig. 18. 







Generally, however, some soft lenticular matter is left 
behind, and sometimes some fragments of the nucleus 
which have become detached. A cataract spoon must now 
be reintroduced to bring away the lens matter which 
remains. 

For the withdrawal of the lens from the eye several 
different shaped spoons have been devised. Fig. 15 is a 
front view of one used by Mr. Critchett. Figs. 16, 17 
represent a front and side view of a spoon designed by 
Mr. Bowman. For the removal of any soft lenticular 
matter which may remain after the nucleus of the lens has 
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Fig. 19. 
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Fig. 20. 



been taken away, one of Schuft's (now Waldau's) spoons 
(fig. 18) will be found very useful. 

Gbaefe's Modified Linear Extraction is the opera- 
tion which now gives the most general satisfaction for the 
removal of senile cataracts. It is the one which requires 
the least selection of cases, and yields the most favour- 
able results. 

He has divided the operation into five stages : — 

1. The Incision. — The lids should be separated by a 
stop-specTilum, and the globe steadied by a pair of forceps 
in the left hand of the operator, with wluch he takes hold 
of the conjunctiva and deep fascia at 
a point just below the centre of the 
cornea. The point of a fine knife 
(fig. 19) is then inserted at a, fig. 20 
about y^^ from the margin of the cor- 
nea ; it is first to be directed towards 
c, so as to extend slightly the inner 
wound, and when it has fairly en- 
tered the anterior chamber, it is 
to be turned upwards to b, where 
the counterpuncture is made. The 
blade is now pushed on a little way 
in the scleral plane, and then being 
turned steeply forwards, it should cut 
its way out. The section should be 
completed in the withdrawal of the 
knife. The length of the incision 
must be proportioned to the size and 
density of the lens. A small flap of conjunctiva is gene- 
rally made with the sclerotic section. 

2. The Iridectomy. — The forceps are now to be handed 
to the assistant, who steadies the eye, and, if necessary, 
slightly rotates it downwards, whilst the operator seizes 
hold of the iris with the iris forceps, and cuts off the pro- 
truding portion, taking care that no ends of it are left in 
the edges of the wound. 

3. IHlaceration of the Capsvle. — This is to be accom- 
plished by drawing the point of the cystotome over the 
lens capsule from the lower edge of the pupil to the upper 
equator of the lens, first along its nasal, then along its 
temporal margin. 

4. Evacuation of the Lens. — This is usually easily 
effected by gently pressing and at the same time sliding 
upwards the curve of the curette against the lower por- 
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tion of the cornea, whilst the fixing forceps are made to 

pull on the eye slightly downwards. Another mode of 

Pig. 21. Fig. 22. proceeding is to press the curve of the 

curette against the sclerotic edge of the 
section, so as to cause the wound to gape 
a little, at the same time that downward 
traction is made on the globe with the 
steadying forceps. If after cautiously 
trying these means, the edge of the lens 
does not present itself at the section, 
or if any vitreous should escape, a blunt 
hook or a cataract spoon must be em- 
ployed to complete the extraction. The 
blunt hook used by Graefe is of the 
form represented in ^. 22, with its 
stem bent as in fig. 21, to enable it to 
be readily pushed under the nucleus. I 
prefer myself either Critchett's or Bow- 
man's spoon, figs. 15, 16, 17, p. 118, or 
the traction instrument (fig. 23) de- 
signed by Mr. Taylor of Nottingham. 

6. CUa/rmg the Pv/pil cmd Coaptation of the Wownd, — If 
Fig. 28. ^7 s^^ cortical substance remains in the pupU, a 
r<^ little gentle friction and pressure with the finger 
^A over the closed lids will generally be sufficient to 
T cause its evacuation — ^it is only in very exceptional 
cases that a scoop should be introduced for its ex- 
traction. The wound should now be cleared with 
the iris forceps of all coagula, and the conjunctival 
fiap, if there is one, be restored to its proper posi- 
tion. 

From my own experience I can speak most highly 
of this operation ; and prefer it to all others 
when the patient is both able and willing to take 
chloroform. But if, from any cause, chloroform is 
inadmissible, I think that the ordinary flap ex- 
traction is sader. The details of Graefe's operation 
require to be so delicately executed, and the time 
of their performance is comparatively so long, 
that the patient will often lose self-control, and 
by his unrestrained movements greatly jeopardise 
the eye. 
The incision which I make in this operation differs 
slightly from that recommended by Graefe. I commence 
it lower down, so that the point of the knife enters the 
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margin of the cornea on a level with the upper edge of 
the pupil ; and I carefully confine the section to the 
comeo-sclerotic junction, preferring rather to invade the 
cornea than to trespass on the sclerotic. 

There are other operations for cataract to which I need 
only refer. They have each been strongly advocated by 
their originators, and have met in their hands with a 
certain amount of success. 

Mooben's Operation for the Extraction of Ca- 
taract consists in making an iridectomy, and after wait- 
ing from a fortnight to six weeks to allow the eye to re- 
cover from all the irritation consequent on the operation, 
he performs an ordinary flap extraction. The preliminary 
iridectomy should be upwards, and the corneal section 
should be afterwards made in the same direction. 

Jacobson's Operation for the Extraction of Ca- 
taract combines an iridectomy with the ordinary flap 
extraction. The corneal section is made downwards in 
the comeo-sclerotic jimction. After the lens has been re- 
moved he draws out with a pair of iris forceps the corre- 
sponding segment of the iris, and excises it with a pair of 
scissors. There are two great objections to this operation : 

1st. The unseemly appearance of an eye in which an 
iridectomy has been made downwards. 

2nd. The difficulty which must always ensue from ex- 
cising a portion of the iris after the lens has been re- 
moved. It would be better to perform the iridectomy 
before the extraction of the lens. 

Pagbnstechbr's Operation for the Extraction of 
Cataract differs from all the others in that he removes 
the lens in its capsule entire. He makes a flap incision, 
usually downwards, and entirely through the sclerotic, 
leaving a small bridge of conjimctiva at the apex of the 
flap. He next excises a large segment of the iris, and 
then completes his section by dividing the conjunctival 
bridge. By gentle pressure on the eye he now endeavours 
to urge the lens in its capsule through the sclerotic 
wound, but should he fail in doing so, or if any vitreous 
should escape, he at once introduces a scoop behiud the 
lens, and draws it out of the eye in its capsule. Pagen- 
stecher states that on several occasions he has succeeded 
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in thus extracting the lens without the loss of any vitreous, 
notwithstanding that in some of the cases it was accom- 
plished by the aid of the scoop. He also refers to the 
remarkable absence of iritis after this operation. 

Macnamara's Operation for Cataract. — The fol- 
lowing is Mr. Macnamara's account of his own opera- 
tion : — 

* The pupil having been fully dilated with atropine, the 
patient laid on his back, and placed under the influence 
of chloroform, the operator adjusts a stop-speculima. 
Supposing the right eye is to be operated upon, the sur- 
geon standing behind his patient, with a pair of toothed 
forceps seizes the internal rectus, so as to steady the eye- 
ball, and in the other hand takes a short and broad- 
bladed triangular knife, and thrusts its point through the 
circumference of the cornea, a little within its margin. 
The blade of the knife is to be passed steadily onwards 
nearly up to its heel, so that an opening is made through 
the cornea nearly half an inch in extent ; as the blade of 
the knife is being withdrawn from the eye, its point may 
be run into the lens so as to rupture the capsule. The 
knife being laid on one side, but the speculum and hold 
of the internal rectus retained, the scoop is to be inserted 
so far into the anterior chamber as to enable us to reach 
the maigin of the pupil ; the handle of the instrument 
being raised, and its rounded extremity depressed, the 
latter evidently rests on the capsule of the lens, immedi- 
ately within the margin of the pupil. The scoop is now 
to be slightly withdrawn, still keeping its extremity on 
the lens, but so as to draw open the pupil far enough to 
enable us to press on the edge of the lens with the 
roimded extremity of the scoop ; the instant this is done, 
the lens tilts over on its axis, and the scoop being thrust 
onwards, the lens,comes to lie in its concavity, and may 
be removed from the eye. Any particles of lenticular 
matter remaining in the anterior chamber must be re- 
moved with the scoop or by a suction instrument.' * 

Treatment of the Eyh after an Extraction of 
THE Cataract. — ^After the operation is completed, both 
eyelids should be gently closed, and a Liebreich's bandage 
(F. 1) applied ; and the patient sho\ild be then placed in 
bed in a darkened room with the head slightly raised. If 



* Macnamara on Diseases of the £ye, p. 475. 
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the case progresses favourably the patient may be allowed 
to get up after thirty-six hours, and lie on a sofa, or if in 
a hospital, rest on the outside of his bed. After a flap 
extraction the lids should not be opened to look at the 
eye until the seventh day ; but after a modified linear, or 
a traction operation, the eye may be examined with safety 
on the third or fourth day. The bandage should be 
changed night and morning as the flow of tears renders 
the linen wet and uncomfortable. If the lids become 
gummed together, a piece of linen wet with tepid water 
should be drawn a few times across their tarsal borders, 
and then gently pulling down the lower lid with one 
finger, they may be sufficiently parted to allow any pent- 
up tears to escape. If the patient should complain that 
the cotton- wool pad makes the eye hot, it may be re- 
moved, but the fold of linen over the eyes, and the 
bandage, should be continued. After about eight or ten 
days the bandage may be given up, and a broad shade 
be worn over both eyes. Three or four times during the 
day the lids should be bathed with tepid water, or if 
there is any irritation, with the belladonna lotion (F. 32). 
When there is restlessness after the operation, an opiate 
should be given at bedtime ; and if the patient complains 
of severe pain in the eye, sufficient to prevent sleep, 
two or three leeches should be applied to the temple. If 
these fail to give relief, the bandage should be removed, 
and a fold of linen wet with cold or iced water should be 
laid over the closed lids. A mild purgative must be or- 
dered if necessary, so as to ensure the regular daily action 
of the bowels without straining. The patient should be 
allowed his regular diet, with uie exception of the day of 
the operation, when I generally advise only beef -tea and 
farinaceous food. 

The Casualties which may oocur after an Ex- 
traction OF A Hard Cataract are : — 

1. Prolapse of the iris. This is peculiar to the flap 
extraction, and to those operations in which no portion of 
the iris is removed. 

2. Iritis. 

3. Suppuration of the cornea. 

4. Acute ophthalmitis and suppuration of the globe. 

5. Imperfect union of the corneal wound, and conse- 
quent fistula. 

6. Cystoid cicatrix. 
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1. Prolapse of the iris may come on from the first to the 
fifth day after a fiap extraction, and sometimes even 
later. It is the most frequent cause of failure of this 
operation, and in many cases seems to be due to the irri- 
tation excited by some cortical lens matter left in the 
pupil at the time of the operation. It is, however, often 
produced by some spasmodic action on the part of the 
patient, such as coughing or sneezing, or by some violent 
emotion. 

Treatment, — ^At first apply a compress bandage (F. 2), 
and leave the prolapse alone. If after a fortnight or 
three weeks the prolapse continues large and shows no 
tendency to subside, it may be pricked at two or three 
points with a fine needle, and the compress be reapplied. 
This pricking operation may be repeated two or three 
times at intervaLs of three or four days. 

2. IriUsy after extraction, is usually ch/ronic cmd serous. 
It commences as a rule from one to three weeks after the 
operation. It is always accompanied with photophobia 
and lachrjrmation, and frequently with the edges of the lids 
puf^, thickened, and excoriatea. For a further account 
of thus form of Iritis, see Tbaumatio Iritis, p. 70. 

TreatmimU. — ^Belladonna to the eye in one form or 
another to relieve pain and keep the pupil dilated. Tonics 
of quinine or iron, or both (F. 64, 65, 66) should be given. 
Counter-irritation in the form of small blisters the size of 
a shilling to the temple or behind the ear occasionally 
do good ; and if the case is very obstinate, benefit is 
sometimes derived from a moderate mercurial inunction. 

The acute iritis is comparatively rare. It usually follows 
one or two days after the operation, and unless soon 
arrested it may lead to the destruction of the eye. Occa^ 
sionally it will partially subside, and then become chronic. 

Treatment — Leeches to the temple and cold applica- 
tions to the eye. A fold of linen should be laid over the 
closed lids, and be moistened with iced water as often as 
it becomes hot or dry. If the cold ceases to be grateful 
to the patient, hot fomentations of poppy-heads or bella- 
donna (F. 8, 9) may be substituted. Diffusible stimuli 
and tonics (F. 54, 63, 64) should be ordered, with a liberal 
diet, and opiates be given if necessary to relieve pain and 
produce sleep. Mercury in any form is seldom of use in 
these cases ; it usually depresses the patient and so does 
absolute harm. In the acute traumatic iritis which 
follows the extraction of cataract, there is a strong ten- 
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dency for the inflammation to spread to the neighbouring 
tissues, and thus to drift into ophthabnitis or general 
inflammation of the eye. 

3. Swppwration of the cornea may be either partial or 
complete. It may commence in the line of the incision 
and inTolve more or less of the corneal flap, to which it 
may be limited ; or it may be difluse, and include the 
entire cornea. 

Symptoms, — Increasing pain in the eye and aroimd the 
orbit ; oedematous swelling and redness of the lids ; che- 
mosis of the conjunctiva and a muoo-purulent discharge. 
If the suppuration is partial aatd circwnufcribed, the line 
of the incision will look opaque and yellow, and there 
wiU be some purulent infiltration extending into the flap 
of the cornea, whilst the lower part of the cornea, although 
perhaps slightiy turbid, will still retain some of its trans- 
parency and polish. This condition of the eye is sufficient 
to create great anxiety ; but if the suppuration can be 
confined to the margin of the wound, it is not hopeless. 
The dangers are, firstiy, that the suppuration will become 
difluse ; secondly, that it will extend itself to the deeper 
structures and induce a suppurative inflammation of the 
globe ; thirdly, that although the suppuration of the cornea 
may be subdued, a secondary iritis or irido-cyclitis may 
follow, which will in the end produce softening and 
atrophy of the globe. 

When the suppuration of the cornea is diffuse or com- 
plete, the symptoms are the same but intensified. The 
suppuration, instead of being confined to the margin of 
the flap, invades the whole structure of the cornea. The 
eye must be then considered as irreparably lost. 

In old and feeble patients suppuration of the cornea 
will occasionally occur without the usual inflammatory 
symptoms of pain with redness and swelling of the lids 
being manifested. This once happened to a poor old 
woman, who had long been an inmate of a workhouse, on 
whom I operated for cataract. With only a sense of 
grittiness in the eye, and with the slightest trace of swell- 
ing of the upper lid, partial suppuration of the cornea 
foUowed on the fifth or sixth day after the operation. 

Treatmemt. — ^An attempt may be made to ward off the 
early symptoms by the application of two or three leeches 
to the temple, and iced water to the eye ; but as soon as 
it is ascertained that suppuration of the cornea has com- 
menced, a different treatment should be adopted. Warm 
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f omentatloiis of poppy-heads or belladonna give the most 
relief, and may be used every two or three hours, and in 
the intervals a fold of lint should be laid over the eye 
and kept moist with warm water or the belladonna lotion. 
Pain should be relieved by repeated doses of opium, which 
may be combined with ammonia, quinine, or liq. cin- 
chonffi (F. 62). The patient should be fed up with such 
food as he can be prevailed on to take, and a moderate 
allowance of wine be ordered for him. A compress band- 
age (F. 2) applied to the eye on the first indication of 
corneal suppuration is often of service, and may be used 
jointly witib the warm applications, the bandage being 
removed three or four times daily to allow of the fomen- 
tations. If the pressure be painful, it should not be per- 
severed in. 

4. Acute OpMhalmitis and Siippu/ration of the Globe, — 
When this happens, the eye is lost, and the only course to 
be pursued is to hasten the suppuration by warm and 
soothing applications ; to give free vent to the pus by in- 
cision through the cornea U necessary ; to relieve pain by 
opiates ; and to support the patient by tonics, stimulants, 
and a good diet. 

5. Imperfect Union of the Corneal Wownd cmd consequent 
Fistula. — ^From some cause, often difficult if not impossible 
to explain, the wound of the cornea after the extraction 
of cataract fails to unite completely, and a small fistula 
remains through which the aqueous slowly dribbles. 

Treatmeni, — ^A compress bandage (F. 2) should be placed 
over the closed lids, and twice a day a few drops of a 
solution of atropine gr. 1 ad aquae ^ 1 be dropped into 
the eye. This treatment generally succeeds in closing 
.the fistula, but if after a fair trial it produces no effect, 
the opening in the cornea may be touched with a fine 
camel's-hair brush charged with nitrate of silver, as re- 
commended at page 42. 

For the symptoms and further treatment of corneal 
fistula, see Fistula of the Cornea, page 41. 
. 6. Cystoid dccat/rix, — This can only occur when the 
incision has been made in the sclerotic. It is due to the 
edges of the wound not coming into close contact, and to 
their consequent union through the intervention of cica- 
tricial tissue, which gradually yields before the outward 
preosure of the parts within the eye, and becomes thinned 
and bulging. This condition of the cicatrix in the scle- 
rotic will be occasionally met with after iridectomy for 
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glaucoma. It is most liable to happen in eyes in which 
there is an increased intraocular tension. 
' Treatment, — If the cystoid cicatrix is small or gives no 
inconvenience, it is best to leave it alone. When large 
or troublesome, it may be punctured with a broad needle. 
If the bulging of the cicatrix is on the increase, and the 
tension of the eye is glaucomatous, an iridectomy should 
be performed. 

Capsulab Cataract is a misnomer. There cannot be 
an opaque capsule and a transparent lens. There may be 
an opaque and chalky capsule containing the shrunken 
remains of a lens, or there may be an opaque capsule fill- 
ing the pupil after the lens from some cause has gone, but 
neither of these can be considered as examples of capsular 
cataract. The class of cases to which the term can be 
most correctly applied are those in which there are spots 
or patches of opacity on the capsule with a perfectly 
transparent lens. 

These local opacities may exist imder two circum- 
stances: — 

1st. Patches of opacity on the lens capsule may be 
formed from inflammatory exudations during iritis or 
other inflammations of the eye. They are ususJly central 
and correspond to the pupil, but occasionally they are de- 
posited as a white zone around the margin of the lens, 
and can be only detected when the pupil is dilated. 

2nd. In young children one or more white spots are 
occasionally seen on the lens capsule, the lens itself being 
clear. On examining the cornea of such eyes a smaU 
nebida will be frequently found to correspond with the 
speck on the lens capsule ; and on inquiry it will be found 
that these patients have had purulent ophthalmia. The 
inference is that during the attack the swollen cornea and 
the most prominent part of the lens came together, and 
that the capsule at the point of contact then became 
opaque. It should be remembered that in newly-born 
children the space between the centre of the lens and the 
cornea is so small as hardly to deserve the name of an 
anterior chamber. When the central capsular opacity is 
single and prominent, it has been called pyramidal cata- 
ract. 

Capsttlo-lbitticulab Cataract. — In this form of cata- 
ract the capsule partakes of the opacity. It may not be 
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absolutely opaque, but its transparency is so affected tlia(t 
it would matermlly interfere widi vision after the opaque 
lens has been remoTed. This opacity is generally con- 
fined to the anterior layer of the lens capsule. 

TreaitvMfivt. — In these cases the plan practised by Mr. 
Bowman should be adopted. After the section of the 
cornea has been completed and the piece of iris excised, if 
an iridectomy has to be performed, instead of tearing 
through the lens capsule with the ordinary pricker, a pair 
of fine iris forceps is introduced through the corneal 
wound, and seizing hold of the anterior layer of the cap- 
sule it is withdrawn from the eye, and the operation of 
extraction of the lens is then completed in the usual 
way. 

Diabetic Catabact. — The only peculiarity in this 
variety of cataract is its origin. The opaque lens pre- 
sents no characteristic to distinguish it from cataract 
arising from other diseases or from senile decay. As 
diabetes frequently attacks young people, this disease may 
be considered as one of the causes of cataract in early Hfe. 
The cataract is usually soft, but this is due to the age of 
the patient, who is generally below the period of Vde at 
which cataract is common. In diabetic cataract the opa- 
city is probably dependent on impaired nutrition. 

Treaimi&ni, — ^The same as for ordinary cataract. The 
presence of diabetes has been urged as a reason for not 
operating ; but if the patient is apparently in fair health 
and not much emaciated, an operation is certainly not 
contraindicated. I have on several occasions operated 
myself for diabetic cataract, and have frequently seen my 
colleagues do so at the Ophthalmic Hospital, and in no 
case have any imfavourable symptoms followed. 

Fluid Cataract usually occurs in young patients and 
is sometimes congenital. It has a uniform greyish- white 
milk-and-water colour without any visible striffi or spots. 
The fluidity does not always include the whole lens; it 
occasionally happens that within a fluid and diffluent cor- 
tex there is a small firm nucleus. There is, however, a 
form of fluid cataract which is met with in elderly people 
which seems to be an advanced stage of degeneration of 
the lens. The lenticular matter is converted into a semi- 
transparent yellowish fluid, which contains oil globules 
and sometimes plates of cholesteiine. In some excep- 



CATARACT. 129 

tional cases the fluid is of a dark chocolate or sepia 
colour. Mr. Haynes Walton relates the case of a lady, 
set. 77, on whom he operated, in which * the capsule did 
not contain a particle of lens, but wais filled with material 
like coffee grounds.'* 

TrecUmnent, — The same as for other forms of cataract. 
If after the section has been made in the cornea and the 
lens capsule opened with the pricker, the lenticular matter 
is found to be fluid, it may be either sucked out with a 
syringe or allowed to escape along the groove of a curette. 

Tbaumatic Catabact, or cataract the result of an in- 
jury to the eye, may occur either with or without a rup- 
ture of the external coats of the eye. 

1. Trcmmatic CaUiract with Mupiwre of the External 
Coats of the Eye. — One of the most frequent complications 
of a wound of the cornea is an injury to the lens. Wounds 
of the lens terminate almost invariably in cataract. The 
point of injury is within twenty-four hours indicated by 
an opaque patch, and this opacity gradually increases 
until the whole lens becomes opaque. The rapidity of 
the formation of the cataract will depend partly on the 
extent of the injury inflicted on the lens and its capsule, 
and partly also on the age of the patient. If the rent in 
the capsule is large, and the lenticular matter has also 
been broken into, the aqueous humour will be rapidly 
brought into contact with the lens substance, and iia 
transparency will be quickly destroyed. In the young, 
the lens is soft, and becomes more rapidly cataractous 
from an injury than in the aged, where it is more dense 
and has a Ann nucleus. A wound of the lens is very 
commonly associated with a prolapse or laceration of the 
iris, or with both : indeed it is more usual for it to be 
accompanied with some lesion of the iris, than for the in- 
jury to be confined to the lens. The immediate effect of 
a wound of the lens is the admission of the aqueous with- 
in its capsule. This is imbibed by the lens tissue, each 
part of which becomes opaque, and rapidly swells as it is 
brought under the influence of the aqueous ; so that the 
swelling of the lens increases with the opacity until the 
whole is opaque. The lens thus swelling frequently 
presses on the posterior surface of the iris, and excites 
great irritation : hence it is of the utmost importance that 

* Surgical Diseaaes of the Eye, 2nd edition, p. 512. 

K 
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the pupil should be kept fully dilated with atropine, in 
order to afford space for the swelling lens, and to prevent 
as far as possible its encroaching on the iris. 

The irritation which is thus excited by a cataractous 
lens is greater and more apt to occur in the adult and 
aged person than it is in the child. The most serious 
symptom which the pressure of a swollen lens on the back 
of the iris is apt to produce is a glaucomatous hardness of 
the globe — a condition known as ^i/rawnatic glaucoma,' 
It is ushered in with increased pain and irritation ; the 
anterior chamber is diminished in size from the lens 
having pushed the iris forwards towards the cornea ; the 
eye has a pinkish tinge from a general fulness of the 
sclerotic vessels, but especially of those which form the 
ciliary zone, and the tension of the globe is increased. 
This state of eye is fraught with danger, and always de- 
mands immediate treatment. 

2. Traumatic CkdoAract without Ruptv/re of the External 
Coats of the Eye. — Sudden violence against the eye, or to 
the bony parts which surround it, may cause, without 
any rupture of the external coats of the eye, a rent in the 
capsule of the lens sufficient to allow the aqueous to per- 
meate its structure and to render it cataractous. Yon 
Oraef e has noticed that in such cases the rent is generally 
at the periphery of the lens, or within the area of the 
thin posterior capsule, but never in the middle of the an- 
terior capsule. 

Again, a blow on the eye may, without any apparent 
injury of the lens capsule, so disarrange the internal 
fitructure of the lens that its nutrition will become im- 
paired, and as a result its transparency will be destroyed. 
This accident is more rare than the preceding, in which 
'die lens capsule is torn. The form of cataract which ia 
usually produced is a difPased opacity ; a portion of the 
lens first becomes nebulous, and this nebulosity increases 
until the whole lens is opaque. 

Treatment of Traimuitic Cataract, — 1. If the cataract ia 
wficom/plicated with injwry to the vrls, and has been caused 
by some fine sharp-pointed instrument penetrating the 
cornea, there is good reason to hope for a favourable re- 
sult. A solution of atropine, gr. 1 ad aquse J 1 shotdd 
be dropped twice or three times a day into the eye to 
dilate the pupil fully, and thus to keep ihe iris out of the 
way of the swelling lens. A compress and bandage should 
be fastened over the closed lids, or, if it is more comfort- 
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able, a fold of linen wet with cold water or the belladonna 
lotion (F. 32) may be laid over the eye. If there is pain 
in the eye or around the orbit, two leeches should be at 
once applied to the temple. The patient should be kept 
in a darkened room. If after &^ the irritation occa- 
sioned by the injury has subsided, a gradual absorption 
of the lens matter is found to be going on, it is wise not 
to meddle with the cataract, but to keep a careful watch 
over the eye, and be prepared to treat symptoms as they 
arise, being guided by them in the future management of 
the case. 

2. If the wound in the lens is complicated with injury 
to, or prolapse of tke iris, attention must first be directed 
to the iris, which, if prolapsed, will require to be dealt 
with in one of the ways suggested under the heading 
Pbolapse of the Ibis. The general treatment recom- 
mended in the preceding section must be also adopted 
here, and if no untoward symptoms arise, the cataract- 
ous lens must be left untreated until the eye has quite 
recovered from the primary shock of the injury. 

Wheneyer a traumatic cataract excites great irritation 
or induces symptoms of traumatic glaucoma, the lens 
should be at once removed. The operation to be selected 
will depend on the density of the lens, the general con- 
dition of the eye, and the age of the patient. As a rule, 
when the lens is soft, si, linear extraction or a suction 
operation should be performed. Either of these opera- 
tions may be combined with an iridectomy, if circum- 
stances render it advisable. 

If, however, the patient is advanced in years, and the 
lens consequently more or less hard, the best operation 
will be either the modified linear extraction or the trac* 
tion operation. 

Sbcjondaby Cataract is when the opacity of the lens 
is dependent on, and secondary to, disease of the vitreous, 
choroid, or retina. In these cases the lens not only grows 
opaque, but frequently undergoes a further degeneration ; 
and earthy salts, the carbonate and phosphate of lime, 
are deposited both in it and in its capsule. The appear- 
ance of such a lens is very characteristic ; it is usually 
somewhat shrunken and flattened, with a peculiar opaque 
chalky look, and either strikingly white or tinged slightly 
with yellow. It is often associated with other degenera- 
.tive changes within the eye, and occurs conjointly with 

x2 
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bony formationB on the choroid, and secondary detach- 
ments of the retina. 

Treatment, — Secondary cataracts, as a rule, are best left 
alone. In the majority of cases, tiie eye, when the cata- 
ract is complete, is blind, and the extraction of the lens 
would give no improvement of sight. Even in the most 
favourable instances, where there is some perception of 
light, and a moderately active pupil, the fundus of the 
eye is usually so unsound that it is always doubtful 
whether the sHght chance of benefit is sufficient to justify 
the risk of an operation. Certainly when the patient has 
one eye good, no operation for the extraction of the 
opaque and chalky lens should be performed. 



CAPSULAR OPACITIES. 

Capsulab Opaoitibs followino the Loss of the 
Leks. — ^After the lens has been removed, either by ab- 
sorption or extraction, some density of the capsule which 
has been left is very apt to occur, and to greatly mar the 
excellence of vision which ihe patient would otherwise 
possess. The degree of opacity varies very much, and is 
dependent on different circumstances. 

The gmplest form of opacity of the capsule is that 
which often occurs after an operation for the removal 
of the lens, especially after linear or suction extraction. 
Its formation is unaccompanied with any inflammatory 
action. Examined with the ophthalmoscope, a film of 
capsule will be found occupying the pupillary space, not 
actually opaque, but with its transparency sufficiently 
dulled to interfere with the due passage of the light to 
the fundus of the eye. Mr. Bowman has shown that the 
capsule may cause a serious imperfection of sight without 
becoming opaque, by assuming a wrinkled and folded 
state, so as to produce an unequal refraction of light in 
its passage through it, and a consequent confusion of the 
image on the retma. 

The second form of opacity of the capmde is where the 
membrane iiseU is semi-opaque, but its opacity is con- 
siderably increased by bits of soft lenticular matter 
having become enclosed between parts of the anterior 
and posterior layers of the capsule. If the pupil be 
dilated with atropine, the opacity of the capsule will be 
aofin to vary in density in different points of its area, 
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according to the quantity of lens matter which has been 
enclosed between its layers. This form of opacity is not 
necessarily accompanied with any inflammatory addon. 

Dr. Schweigger, of Berlin, has shown that the opacity 
of the lens capsule may also be increased by an imper- 
feet growth of those intracapsular ceIL>, which &i>m 
some cause have escaped the action of the aqueous on 
them. 

The Mrd form of opacity of the capsule is always asso- 
ciated with iritis. Lymph is eflused on the surface of 
the capsule, and adhesions more or less extensive between 
it and the iris close the pupil. The capsule itself becomes 
opaque, and blending with the lymph upon its surface 
grows tough, and abnost fibrous in its structure, losing 
all its natural elasticity. This state of the capsule is 
very frequently combined with some soft opaque lens 
substance shut in between its layers ; indeed in many 
cases it is due to the irritation which has been excited 
from some lenticular matter having been left behind at 
the time of the operation for the extraction of the lens. 

It is this form of membranous opacity which frequently 
undergoes after a lapse of time a degeneration of struc- 
ture : in some cases losing the toughness it at first ac- 
quired, it becomes brittle and friable, allowing a needle 
or a pair of iriB forceps to pass through it like tinder ; 
or it may in after years become the seat of earthy 
deposits. The second form of capsular opacity I alluded 
to, where a portion of lenticular matter is enclosed be- 
tween the layers of the capsule, is also liable to degenera- 
tive changes, and to have earthy salts deposited in the 
vestiges of the lens between its folds. 

Treatment op Capsulab Opaoitibs. — ^In treating 
opacities of the capsule after the lens has been removed, 
it may be taken as a rule which should never, if possible, 
be departed from, that no operation should be performed 
so long as the eye is red or irritable. 

Needle Operation for Opaque Capsule, — ^A single needle 
is usually sufi&cient to tear an opening through the semi- 
opaque or wrinkled capsule which is often found after an 
ordinary operation for cataract, but two needles should 
be in readiness in case a second is required. 

Before commencing the operation the pupil should be 
fully dilated with atropine. The needle should penetrate 
the cornea obliquely about one or one and a half lines 
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from its circumference, and passing across the pupil to 
the opposite side, it should puncture the capsule close to 
the iris, and, by then slightly depressing the hand, the 
needle is made to dip a little into the yitreous, and to cut 
its way through the capsule. In some eyes one or two 
dips of the needle will suffice to make a clear opening in 
the capsule, whilst in other cases they have to be re- 
peated many times. 

OccasionaJly it happens, that after the needle has made 
an opening through the capsule, an adherent film remains 
stretching across the pupil, which a single needle fails to 
divide. A second needle should then be used, after the 
manner first recommended by Mr. Bowman. It should 
be introduced by the other hand through the cornea at 
a point nearly opposite to the first ; and passing its 
point hehmd the band, whilst that of the first needle re- 
mains m front of it, so that their points cross, the one 
needle is made to revolve a few turns over the other, 
until the band of capsule is torn ; or if this does not 
readily follow, the two needles may be then slightly but 
slowly separated ; a proceeding which will seldom fail in 
breaking it through. 

In cases where there is some lens matter enclosed be- 
tween the anterior and posterior layers of the capsule, a 
needle operation such as has been already described will 
generally be sufficient. The breaking up of the capsule 
will expose the particles of lens matter to the action of 
the aqueous, and they will usually be quickly absorbed. 

When there has been iritis, and the pupil is closed with 
a dense membrane, a new pupil may be formed and the 
capsule torn through with two needles ; but this will not 
always suffice, as iritis will often follow the operation and 
the pupil will again become closed. It is generally ne- 
cessary, after the capsule has been torn through, to re- 
move a portion of the iris and make a false pupil. 

To use two Needles to tear through the Opcuiue Capsule and 
open out the closed PupU. — One needle is to be introduced 
through one side of the cornea, and be passed into the 
centre of the capsule upon which the pupil is contracted 
and adherent. The second needle is to penetrate the 
opposite side of the cornea, and to be inserted also into 
the capsule close to the first. The points of the two 
needles are now to be dipped downwards a little into the 
vitreous, and to be drawn slowly in opposite directions, 
BO as to tear through the capsule, and at the same time to 
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pull open the pupil. Having done tliis, the needles are 
to be withdrawn, and according to the size of the pupil 
which has been formed must depend the necessity of 
making an artificial pupil by removing a piece of the iris. 
If the new pupil does not open out sufficiently, it will be 
well at once to make an opening in the cornea with a 
broad needle, and with a Tyrrell's hook 
^fig. 6, p. 79) to draw out a piece of the 
iria and cut it off. 

The most difficult cases, however, of all 
to treat are those in which ^lere is a piece 
of tough niiifcy-icfttte hoking lens cajwufe 
occupyiftg ike pujiUlary oreo, and to which 
the iris is adherent at points. The normal 
elasticity of such a portion of capsule has 
been lost, and oftentimes some of the earthy 
salts are found to he incorporated with it, 
or with the remains of the little lenticular , 
matter which has been enclosed between 
its layers. A needle operation here would 
do no good. 

There are two modes of dealing with 

1. Having fully dUated the pupil with 

atropine, detach the opaque capsule from 

ite adhesions to the iris by a fine needle 

introduced through the cornea. This 

being done, the fine needle is to be with- 
drawn, and the opening it has made is to 

he enlikTged with a broad needle to allow 

of the introduction within the anterior 

chamber of the canular forceps (fig. 24), 

with which the piece of capsule is to be 

seized and drawn out of the eye. If, on 

drawing out the opaque capsule through 

the aperture in the cornea, a point of it is 

found still adherent Ui the iris, that which 

has been withdrawn should be snipped 

off with a pair of scissois, but no attempt 
should be made to detach it by force. This operation is a 
very haaaTdom one, thou^ the result, when auocesa fol- 
lows, is very brilliant. The great danger consists in the 
dr^;ing upon the iris and the ciUary processes. I have 
occasioniilly seen suppuration of the globe follow this 
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2. The second plan which maybe adopted, and in many 
cases it is a very safe and efficient one, is first to make an 
iridectomy of a moderate size, selecting that part of the 
iris which is either free, or has the least adhesions to the 
capsule in the pupillary space. A piece of opaque capsule 
will be then seen occupying the greater part of the area 
of the new pupU. Through the wound in the cornea the 
blades of a pair of fine iris scissors may be introduced, 
and passing one blade in front of the opaque capsule, 
and the othdr behind it, with three clips a triangular piece 
may be cut out, which may be lifted away by a pair of 
forceps. A clear space may thus be made for the free 
passage of light into the eye with far less danger than 
by forcibly removing the opaque capsule entire. 

After all operations for capsular opacities, the eye 
should be kept for at least three or four days with the 
pupil fuUy dilated with atropine. 



DISLOCATIONS OF THE LENS. 

Dislocation of the Leits into the Antebiob 
Chamber may be either congenital, or the result of an 
injury such as a blow on the eye, or on the head in the 
vicinity of the eye. Occasionally it is caused by exces- 
sive retching or coughing, but in such cases it will gene- 
rally be found on inquiry that the eyes were unsound, 
and predisposed to this accident. 

Symptoms. — ^A transparent lens lying in its capsule in 
the anterior chamber presents a peculiar and charac- 
teristic appearance. It looks like a large drop of oil 
lying at the back of the cornea, the margin of die lens 
exhibiting a briUiant yellow reflex. The iris is pushed 
backwards, and the anterior chamber is thus greatly 
deepened. The pupil is always more or less dilated in 
proportion to the amount of pressure the lens exerts 
upon the iris. The lens in this abnormal position acts as 
a foreign body. It is productive of great irritation, and 
of severe pain. The inflammation which so frequently 
follows this accident may be partially due to other parts 
of the eye hsTing suffered from the primary injury ; but 
much must also be attributed to the pressure of the lens 
on the iris. 

The pain which accompanies this displacement of the 
lens is usually severe and neuralgic in character, often- 
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times more intemie than the state of the eye would lead 
us to anticipate ; but the pressure on the iris, and conse- 
quently on the ciliary nerves, is sufficient to account for 
its severity. 

Treatment of Disloccction of the Lens into the Anterior 
Chamber, — ^If the lens is giving rise to irritation, it should 
undoubtedly be removed, and as soon as possible : the 
irritation will probably continue and increase if it is 
allowed to remain in its abnormal position. But if the 
lens, although lying in the anterior chamber, is not acting 
as an irritant, and the eye, when seen by the surgeon, is 
perfectly quiet and free from undue vascularity, what 
course should be pursued ? To answer this question, it 
is necessary first to consider what are the present, and 
what are likely to be the ultimate effects of such an 
accident. There are two results which generally follow 
the long-continued presence of the lens in the anterior 
chamber, viz., paralysis and atrophy of the iris : both of 
these are due to the one cause, pressure of the lens on the 
iris. They are not the immediate results of a dislocated 
lens, but they are the sequences of the prolonged pres- 
sure which is kept up by the lens against the iris, when 
it has been allowed to remain for many months or years 
in contact with it. Now although the eye when first 
seen may be qxdet and free from aU vascular excitement, 
yet it is impossible to say how long this quiescent state 
may last. An outbreak of acute inflammation may occur 
at any time without any special assignable cause beyond 
the abnormal pressure of the lens on the iris. Again, 
the presence of the lens in the anterior chamber is very 
apt to give rise to a glaucomatous state, under which 
the tension of the globe becomes suddenly increased, 
and the pain very severe. This condition is always one 
of peculiar danger to the eye, and caUs at once for active 
treatment. 

Considering then the many casualties which may happen 
to an eye with a dislocated lens lying in its anterior 
chamber, I believe it is advisable in aU cases to remove it. 

In children a suction operation or a linear extraction 
may be performed. It is generally judicious in such cases 
to complete the extraction of the lens in one sitting, rather 
than to divide it into two stages, with an interval of some 
days between them, as in the ordinary mode of performing 
suction and linear operations. 

If the patient is an adult, or a person advanced in 
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years, the dislocated lens should be removed by a trac- 
tion operation, or by Graef e's linear extraction. Having 
made the section in the comeoHsclerotic junction, either 
Ttdth a large keratome or with Graef e's cataract knife, and 
if possible excised a portion of the iris, the lens shoidd 
be taken away m its capsule, with the aid of one of the 
traction instruments, page 118, or with the skeleton spoon, 
fig. 23, or with a sharp hook which may be made to seize 
hold of it, and draw it from the eye. During the ope- 
ration an escape of vitreous will probably occur, as the 
suspensory ligament must have been torn to allow of the 
lens being dislocated, and this could hardly have been 
accomplished without at the same time some rupture 
of the hyaloid membrane. \ 

Dislocation op the Lens into the Vitbeous. — This 
accident may occur either with or without rupture of the 
external coats of the eye. 

The lens is usually dislocated enclosed in its capsule, 
which may be either entire or partially lacerated. If the 
capsule has been torn, the lens will soon become cata- 
ractous ; but even if it is entire, the lens generally after 
some months becomes opaque, on account of its due 
nutrition being interfered with. 

If the dislocation has been complete, the iris, having 
lost the support of the lens, will fall slightly backwards 
towards the vitreous, and thus increase the depth of the 
anterior chamber. The iris will also generally be found 
tremulous, its whole surface vibrating with the move- 
ments of the eye. 

If, however, the dislocation has not been quite complete, 
but, as is usually the case, some shreds of the suspensory 
ligament still connect the lens in its capsule with the 
upper region of the globe, then the lower surface of the 
iris against which the lens presses will be bulged towards 
the cornea, whilst the plane of the upper part will be un- 
altered. When the lens is thus suspended, it may be 
Xetimes seen by the unaided eye, but always by focal 
nination, hanging by fihny shreds from the upper 
surface of the globe, and swaying to and fro with the 
motions of the eye. 

State of the PvpU. — There is always more or less dilata- 
tion of the pupil. This is probably chiefly due in most 
cases to the injury which the ciliary nerves have sustained 
in the accident, although it may also be partly accounted 
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for by the pressure which the displaced lens often exerts 
on the lower segment of the iris. 

The general symptoms are those of great irritation. 
There is increased vascidarifcy, with dread of light, lachry- 
mation, and pain. The eye from the first effects of the 
injury becomes actively inflamed, but this state under 
treatment may gradually subside. It is, however, generally 
succeeded by a low form of choroido-iritis or choroido- 
retinitis, which is kept up by the irritation caused by the 
abnormal position of the lens. In this stage a glauco- 
matous state frequently supervenes, and the tension of 
the eye becomes greatly increased. With the increase of 
tension all the symptoms become aggravated ; and unless 
the lens, the source of the irritation, is removed, the loss 
of the eye is certain. This glaucomatous condition is 
liable to occur in all the dislocations of the lens within 
the eye, but it is more prone to follow those in which the 
lens is either partially or completely displaced behind the 
iris than when it is thrown in front of that structure. 

Treatm>ent of Dislocation of the Lens into the Vitreous. 
— ^If the dislocation is complete and the eye is free from 
irritation, it should be left alone, but the patient should 
be kept under careful supervision. If, however, the dis- 
placed lens is exciting inflammation, it should be removed. 
This is best done by a traction operation. (See page 117.) 
An opening having been made in the comeo-sclerotic 
junction, the lens should be extracted with a medium- 
sized spoon. There is, however, one difficulty which 
besets this operation when performed for the extraction 
of a dislocated lens from the vitreous. It is often im- 
possible to seize hold of the iris to draw it out of the 
wound preparatory to excising a portion of it ; for, hav- 
ing lost the support of the lens, it will sometimes fall 
backwards and get so behind the cut edge of the sclerotic 
that the forceps cannot be made to grasp it. This diffi- 
culty is increased by an escape of vi&eous, which almost 
invariably takes place immediately on the withdrawal of 
the knife from the eye, and is dependent on a rupture of 
the hyaloid at the time of the accident, which has 
allowed the vitreous to fall forwards. If, therefore, the 
attempt to seize and draw out a piece of iris is unsuccess- 
ful, it is better at once to abandon it, and to go on with 
the operation, as the repeated introduction of the forceps 
within the eye will cause a large and unnecessary amount 
of vitreous to be lost. 
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DiSLOOATION OF THE LSNS BEKEATH THE CONJUNCTIYA 

can only occur in cases where the sclerotic has been rup- 
tured, but the con junctiya over the rent has remained 
entire. The lens, separated by the violence of the injury 
from its ciliary attachment, is forced out of the eye 
through the wound, and, as the conjunctiva has not been 
lacerated, it will be seen lying beneath it. The disloca- 
tion is almost invariably upwards, or upwards and in- 
wards, as it is in the upper region of the eye, between 
the insertion of the recti muscles and the margin of the 
cornea, that the split of the sclerotic coat most frequently 
occurs. 

Symptoms. — ^The lens will be seeing lying beneath the 
conjunctiva, forming a small roundish, semi-transparent 
swelling. If the anterior chamber is clear, the sdtered 
shape of the pupil, probably also the tremulous state of 
the iris, and the presence of a subconjunctival tumour, 
will be sufficient evidence of the nature of the accident. 
The lens is nearly always dislocated enclosed in its cap- 
sule ; but owing to the rough manner in which it is 
squeezed through the aperture in the sclerotic, the cap- 
sule is often lacerated, and the lenticular matter fre- 
quently somewhat comminuted. 

Treatment, — When the lens is seen lying beneath tlie 
conjunctiva, it should be removed ; and this may be 
done by miUdng a small incision through the conjunctiva 
either with a cataract knife or with a pair of fine scissors, 
and then, if the lens is entire in its capsule, by at onoe 
lifting it out ; or if its capsule has been broken and its 
substance comminuted, carefully taking it away piece- 
meal with a small scoop, paying special regard that frag- 
ments of it are not left between the lips of the wound of 
the sclerotic to interfere with its primary union. The 
lids should be then closed, and a cotton- wool compress 
with a light bandage be applied to the eye. 

It will be well, as a precautionary measure, to apply 
two or three leeches to the temple, and for a few days 
to keep the patient on a slightly antiphlogistic re- 
gimen. 

Pastial Dislooations of the Lens may occur from 
^ blows on the eye or the side of the head, when a portion 
only of the suspensory ligament is detached, and conse- 
quently a limited or only partial displacement of the lens 
ensues. 
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1. The lens may be difllocated either partially upwards 
or partially downwards, and in either position it may con- 
tinue permanently fixed. • Occasionally the lens is found 
to be slightly tilted without any absolute displacement ; 
one margin is pressed forwards against the iris, whilst the 
other is forced back into the vitreous. 

2. The suspensory ligament may have been torn or 
partially detached at one part of its circumference ; and 
although no immediate displacement of the lens may have 
followed, yet, owing to thLs loosening or partial detach- 
ment of its ligament, it may have become what is called 
a moveable or swinging lens, swaying backwards and for- 
wards with the movements of the head or the eye. In 
certain postures of the head, as in looking downwards or 
in stooping forwards, a partial dislocation of the lens 
through the pupil may take place ; whilst with the head 
erect, as in looking directly forwards or upwards, the 
lens may sink back behind the pupil to apparently its 
normal position. Independently of the intra-ocular 
symptoms which such a swinging lens is liable to excite, 
a serious defect in vision will be produced by the frequent 
changes in the position of the lens, such as to render the 
eye not only comparatively useless, but a source of very 
considerable annoyance and even of danger to the patient 
by causing him to misjudge and confuse objects with 
which he may come in contact in his daily work. 

General Syrnptoms. — ^Partial displacements of the lens 
are generally accompanied by grave symptoms. The blow 
required to produce such an injury must be one of con- 
siderable force, and the mere laceration of the suspen- 
sory ligament, irrespective of' the irritation which the 
malposition of the lens may give rise to, is sufBcient 
to place the eye for a time in some danger. But when 
all the first symptoms which may be attributed to the 
blow have passed away, there often remain severe neu- 
ralgic pains in the eye and around the orbit, which in 
some instances are persistent, though varying in intensity, 
whilst in other cases they are recurrent, wiOi intervals of 
perfect ease. The sight is always materially affected, as 
in proportion to the tilting forwards of the lens the 
patient becomes myopic. The lens may continue trans- 
parent for a long time after the injury, but the general 
rule is for it sooner or later to become cataractous. 

The most alarming condition which a partially dis- 
placed lens is likely to produce is a state of glaucoma, 
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which may come on at any period after the accident. In 
such cases the glaucomatous symptoms are generally more 
or less recurrent ; for the increased tension of the eye, 
being dependent on pressure on the back of the iris, is 
produced whenever the lens falls forwards against that 
structure, and gradually subsides when this pressure 
is removed by a change of the position of the lens. A 
frequent repetition of this glaucomatous condition will, 
however, speedily induce such changes, that unless means 
are adopted to arrest it, total loss of sight must in the 
end be tiie result. 

Treatment of partial Displacements of the Lens. — li the 
lens is partially dislocated and fixed, and the eye is quiet, 
it may be satisfactorily treated by Wecker's* plan of 
performing an iridodesis, so as to draw the iris over the 
edge of the displaced lens, and thus making the new 
pupil correspond to the space in which the lens is wanting. 
The patient afterwards will, of coiurse, require cataract 
glasses for near and distant vision. 

If the lens from partial detachment of its suspensory 
ligament is a swinging or moveable one, and is caus- 
ing personal inconvenience from frequently dropping par- 
ti^ly through the pupil, and thus producing a confusion 
of the patient's vision, even though there is no pain, its 
extraction should be advised. 

If glaucomatous symptoms come on, the removal of 
the lens becomes an absolute necessity for the safety of 
the eye, and an operation for its extraction should be 
performed with as little delay as possible. 

The choice of the operation for tiie removal of the lens 
in these cases lies between the ordinary extraction with a 
large corneal flap, the modified linear extraction, and 
the traction operation. In either operation a certain 
amount of vitreous must be lost, as, with the rupture of 
the suspensory ligament, the hyaloid is certain to have 
been broken, and a portion of the vitreous will necessarily 
escape either immediately before or else directly follow- 
ing the exit of the lens from the eye. In all cases in 
which a glaucomatous state has followed a displacement 
of the lens, the traction operation should be performed, 
as the excision of a portion of the iris will help to re- 
store the eye to its normal tension. But, in addition 
to this, the lens will be removed through a comparatively 

* Wecker, Maladies des Teux, 2nd edidon, p. 477. 
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small opening, and the risk of posterior heemorrhage, 
which is always great when the ordinary flap extraction 
is performed on glaucomatous eyes, will be thus pre- 
vented. 



CHAPTER V. 

DISEASES OF THE RETINA, CHOROID, AND OPTIC NERVE, 

HTPERiBMiA OF THE Betina. — In estimating the 
degree of vascularity of the retina, the fundus of the 
diseased eye should be compared with that of the sound 
one, as fulness of the vessels, if equally present in both 
eyes, would clearly not account for a special defect in one 
of them. Hyperemia may be caused by overworking the 
eyes, and especially if they are hypermetropic, or myopic ; 
or it may come on from the repeated exposure to bright 
lights ; or it may be associated with inflammation of any 
part of the eye. The fundus looks too red, and the optic 
nerve has a decidedly pinkish aspect. The patient com- 
plains of occasional flashes of light, and an inability to 
continue his accustomed work for any length of time, from 
a sense of fatigue and heat in the eyes. I have seen this 
condition of the eyes in sempstresses, bootbinders, en- 
gravers, and amongst the Spitalflelds weavers, who are 
often engaged for many hours at close work with an in- 
efficient light. It is occasionaUy associated with hyper- 
sesthesia, or undue sensibility of the retina. The eye is 
thus rendered intolerant of bright light, and frequently 
during the day the lids are spasmodically closed from 
sudden gushes of hot tears accompanied with a sense of 
grittiness and increased photophobia. These paroxysms 
usually last only two or three minutes, when the eyes 
return to the condition they were in before. 

A more serious form of hypersemia is a passive venous 
congestion due to some impediment in the return flow of 
blood. It is seen in impairments of sight due to the 
presence of tumours within the orbit or the skidl, or to 
some local congestion of the brain. It occurs in cases 
of acute amaurosis dependent on suppressed menstru- 
ation, and it will be also found in all glaucomatous 
affections. 
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Treai/mefnJb. — ^For the first-mentioned form of hypersemia 
of the retina, rest of the eyes is imperative. The patient 
should abstain from all work which requires dose appli- 
cation of the eyes or a stooping position of the head, and 
he should wear blue glasses when exposed to any glare 
or artificial light. One or two leeches applied to the 
temple, and repeated at intervals of two or three days, are 
often of service ; and mild counter-irritation behind the 
ears, or to the temple, by the repeated application of small 
blisters or a stimulating liniment, wfll occasionally do 
good. As the congestion is often due to some impairment 
of the sympathetic nerve, which from some cause fails to 
exert its proper influence in maintaining a due tonicity of 
the vessels, preparations of iron, the mineral acids, and 
bark are frequently of the greatest benefit. As a local 
application, the cold douche is the best. It should be 
applied to the eyes with the lids closed. 

For the second form of hyperaemia, the treatment must 
necessarily be very unsatisfactory. When there is rea- 
sonable evidence to suppose that it is caused by a tumour 
within the skull, medicine can do little if any ffood. The 
iodide or bromide of potassium, singly or combined, may 
be tried ; but my own experience is that they are seldom 
of any benefit. 

ItBTnaTis OB iNFLAMMATioir OF THE Retuta, generally 
arises from some constitutional cause, as syphilis, or dis- 
ease of the kidneys ; but it may also be produced by 
over-use of the eyes before strong lights. It may occur 
as a secondary affection from obstruction to the retinal 
circulation, from orbital tumours, or from embolism, or 
from an extension of an inflammation of the neighbour- 
ing structures. So intimately associated are the retina 
and choroid in health, that it is difficult for one to be 
affected by disease without the other also participating. 
In speaking, therefore, of the diseases of the retina, it 
must not be inferred that the retina only is affected, but 
that it is the structure primarily involved, and the seat of 
the principal morbid changes. As in iritis, I will first 
describe the general symptoms of retinitis, and then 
briefly refer to the special peculiarities which mark the 
various forms of this disease. 

General Symptoms, — The patient complains that he sees 
surrounding objects darkly, as though he were looking 
through a mist. He has to examine closely whatever he 
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wishes to see correctly, and to use a strong light ; in fact, 
from the dulled sensibility of the retina a deep impres- 
sion is required. As the disease progresses, the field of 
vision becomes contracted, or portions of it are lost ; and 
the darkness steadily increases until ultimately the eye 
is blind. The defect of sight is influenced by the part of 
the retina which is chiefly aflected ; when the peripheral 
portions are first attacked, the field of vision is con- 
tracted, but the impairment of sight is much less than 
when the region of the yellow spot is invaded by the 
disease. The external appearance of the eye is un- 
changed, there is nothing about it to strike the ordinary 
observer ; it is only by the ophthalmoscope that the symp- 
toms complained of by the patient can be explained. 

Exa/mmed with the ophthalmoscope, there is seen a change 
in the transparency of the retina, which is slightly turbid 
or milky, from a delicate film of exudation on its surface. 
There is usually some swelling of the optic disc, its out- 
line is indistinct, and looks bWded with the surround- 
ing parts. The veins are generally more or less distended 
and sometimes tortuous, and parts of them are here and 
there rendered less distinct, on account of the film which 
covers them. There may be extravasations of blood, or 
inflammatory exudation into the retinal tissue, which will 
appear as greyish white spots. 

The prognosis of retinitis, except when it proceeds 
from syplulis, is generally unfavourable. The prospect 
of recovery is diminished in proportion to the extent of 
the hsBmorrhages, and the amount of the inflammatory 
exudations. Nerve structure once destroyed is never 
replaced. It is only, therefore, when the exudations 
have been chiefly confined to the connective tissue of the 
retinai that a favourable result will follow. When there 
has been neither hsemorrhage nor isolated grey spots of 
exudation, the eye may recover with fair sight. Retinitis 
may terminate in blindness from atrophy of the retina, 
or by its detachment from the choroid. 

TreatmeTit. — Forthatform of retinitis which is apparently 
unconnected either with syphilis or disease of the kidney 
small alterative doses of the hydrarg. perchlorid. (F. 80) 
may be given two or three times a day ; or the iodide or 
bromide of potassium (F. 74, 79), may be prescribed, and 
at the same time slight counter-irritation may be kept up 
by rubbing into the temple every night a little of the 
unguent, hydrarg. biniodid. (F. 105). The eyes should 
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be allowed absolute rest, and this can be obtained by the 
patient abstaining from all close work, and by wearing 
spectacles with glasses of a rather dark cobalt blue. If 
the retinitis can be traced to overwork, or has come on 
after fever or any severe illness, tonics of quinine, iron, 
or cinchona with the mineral acids should be ordered, 
with rest to the eyes, and, if possible, change of air. 

Retinitis Albuminurica — Nephritic RetiniMs, — This 
form of retinitis has received the name of * albuminurica,' 
from being frequently associated with renal disease, when 
the urine is charged with albumen. It usually occurs 
in patients who have Bright's disease of the kidney, and, 
consequent on it, an hypertrophy of the left ventricle of 
the heart. 

Symptoms. — ^There are two forms in which this nephritic 
retinitis may occur. 1. It may gradually develope itself 
with the advance of the kidney disease. For a long time 
the patient may have complained of a general mistiness, 
everything appearing as if through a veil ; or the im- 
pairment of vision may have been confined to one por- 
tion of the field, when suddenly the sight is discovered 
to be markedly worse. The whole field may be thus 
affected, so that the eye is almost dark ; or the blindness 
may be partial. This sudden loss of sight is probably 
due to retinal haemorrhage, and is in proportion to the 
number, size, and locality of the blood-clots. 

2. The second form of nephritic retinitis is dependent 
on ursemia, and occurs in the later stages of kidney dis- 
ease, associated with suppression of mine, delirium, and 
convulsions. The loss of sight is very rapid and some- 
times permanent. If no organic changes have taken 
place in the retina from haemorrhage during the attack of 
uraemic poisoning, the patient may gradually regain much 
of his sight after the kidneys have resumed their func- 
tions ; but the prognosis is always unfavourable. 

Ophthalmoscopic appea/ra/nces, — The optic nerve is slightly 
swollen and oedematous, with its margin indistinct and 
blurred into the surrounding cloudy retina. Around the 
disc the retina looks of a greyish white, and the vessels 
as they pass to and from the optic nerve are in parts 
obscured by the exudation. At various points of the 
retina buff-coloured patches are seen, and in the neigh- 
bourhood of the yellow spot, small whitish glistening 
bodies appear sprinkled. The retinal veins are distended 
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and tortuous, and there are numerous small effusions of 
blood scattered over the retina. The haemorrhage is 
always from the capillaries, and this no doubt is due to 
the morbid state of the coats of the vessels in advanced 
Bright's disease, and to the increased force by which an 
hypertrophied heart sends the blood through them. 

Mr. Hxdke has had two opportunities of dissecting eyes 
aifected with chronic renal retinitis, an accoimt of which 
he published in the * Ophthalmic Hospital Reports.'* 
He found that there was : — 

* 1. (Edematous swelling of the optic nerve and retina. 

* 2. Large granular corpuscles, more or less abundant, 
mostly in the intergranule layer. 

* 3. Botryoidal masses of colloid, also in this layer. 

* 4. Nests of sclerosed and enlarged ganglionic cells, or 
moniliformly swollen and sclerosed nerve-fibres in the 
ganglionic and opticus layers. 

*5. Haemorrhages : The shape of the patches of the 
extravasated blood being determined by the arrangement 
of the tissues into which the blood escapes.' 

It hajs been said that by the presence of retinitis 
albuminurica, the surgeon may at once diagnose with the 
ophthabnoscope Bright's disease ; but it should be remem- 
bered that the affection of the eyes is secondary to that 
of the kidneys ; and that it is only in advanced cases of 
the disease that the symptoms are sufficiently marked to 
do more than point to the kidneys as the probable source 
of the mischief. 

Treatment. — ^As the state of the eyes is secondary to, 
and dependent on, the disease of the kidneys, the treat- 
ment must be constitutional, and those remedies should 
be selected which are suitable for the renal affection from 
which the patient is suffering. The bowels should be 
made to act once daily, the pulv. jalapae comp., or some 
hydragogue cathartic being given early in the morning 
when necessary. The preparations of iron usually do 
good, and of these the tinct. fern perchlorid. is perhaps 
the most useful. The object to be attained is to relieve 
the kidneys by promoting the action of the skin and the 
bowels. Mercury in any form in nephritic retinitis 
should be strictly avoided. If the eye is painful, a leech 
applied to the temple will often give ease, and it may be 
repeated from time to time. The patient should strictly 

• Royal London Ophthalmic Hospital Report?, vol* v. p. 16, 

i«2 
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rest the eyes, and protect them from all exposure to glar6 
or artificial light, and for this purpose he should wear spec- 
tacles with curved cobalt-blue glasses. He should also 
avoid stooping, as it favours the flow of blood to the eyes, 
and thus renders them more liable to retinal haemorrhages. 

RsTiNrns Syphilitica. — There is one form of retinitis 
which is undoubtedly due to syphilis. The history of 
the case and certain ophthalmoscopic appearances mark 
its specific origin. It usually occurs during the tertiary 
period of sypMlis, when nodes form on the bones, and the 
patient has ^sdDs in his limbs and joints ; when in fact 
the constitution has been thoroughly imbued with the 
poison. Mr. Hutchinson'^ has shown that choroido-reti- 
nitis may arise also from inherited syphilis. 

Sym^pioms, — ^A gradual fading of the sight extending 
over the whole field of vision. The pupil is sluggish and 
inclined to be dilated. There are no external manifesta- 
tions to account for the great loss of sight. A past his- 
tory may reveal syphilis, or there may be local evidences 
of the dLsease which will render a searching interrogation 
unnecessary. 

Exammied wUh Hhe Ophthailmoacope. — There is usually 
turbidity of the vitreous, and a difiiised greyish haze of 
the retina extending from around the optic disc ; whilst 
here and there are seen buff-coloured patches of exuda- 
tion. The absence of any hsBmorrhagic spots are also to 
some extent characteristic of syphilitic retinitis. 

Pure and uncomplicated syphilitic retinitis is a rare 
disease ; it is usually combined with exudative choroid- 
itis, and to the joint affection of the retina and choroid, 
the term * syphilitic choroido-retinitis ' has been well ap- 
plied. See Exudative Choboiditis, page 160. 

The prognosis of retinitis syphilitica is more favourable 
than that of any of the other forms of retinitis. When 
seen sufficiently early, the disease will generally yield to 
appropriate treatment, and a great amelioration of the 
symptoms will usually follow, and in some cases a com- 
plete restoration of sight. 

Treatment, — The iodide of potassium and the prepara- 
tions of mercury are the drugs to be relied on for the 
relief of this disease. I have found the mist, potassii iodidi 
ciun hydrarg. perchlorid. (F. 78) extremely beneficial^ 



« Syphilitic Diseases of the Eye and Ear, p. 130. 
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and have Kad patients recover under its influence in a most 
marked way. This mixture, however, is very apt to dis- 
a^iree with the stomach, and to produce a feeling of dis- 
comfort, and, in many instances, to bring out an attack 
of mercurial 6r3rthema, which induces the most intoler- 
able irritation when tiie patient is warm in bed, and 
obliges him to desist from iiie medicine. It is most easily 
tolerated if it is taken about one or two hours after a meal. 
When the progress of syphilitic retinitis is very rapid, it 
is desirable to get the patient quickly under the influence 
of mercury, and this may be readily accomplished by 
rubbing half a drachm of the unguent, hydrarg. into the 
axilla or inner side of the thighs night and morning 
until the gums are slightly affected, when its effects may 
be continued, without being increased, by diminishing the 
frequency of the inunction. If the patient is feeble, 
quinine may be given during the exhibition of the mer- 
cury ; but if not, small doses of the iodide of potassium 
two or three times a day will be the most useful. In 
some cases I have seen very good results follow the use 
of Mr. Henry Lee's mercurial vapour bath (F. 3). The 
patient should commence his fumigations with gr. 10 of 
calomel and continue them every night, the surgeon 
keeping a careful watch that he does not become too much 
affected by them. The baths should be discontinued or 
intermitted if the gums become spongy. During the day 
the patient may take the iodide of potassium (F. 74) ; or 
if his strength is failing him, he may be prescribed quinine 
or cinchona with nitric acid. The mercurial baths are 
most efficient during the summer months, when the 
skin acts freely, and when there is the least liability of 
the patient getting chilled after taking them. I should 
not order the baths during the cold months unless the 
patient was able to have them in his own bedroom, and 
provide himself against all risks of exposure either during 
or alter their adimnistration. 

BsTiNAL Apoplexy — BetimUs apopUctica. — Retinal 
haamorrhage may occur from disease within the eye, as in 
retinitis or glaucoma ; but it may also come on from some 
extrinsic cause, a^d it is this form of intraocular haemor- 
rhage we have now to consider. 

Sudden heemorrhage from the rupture of a retinal or 
choroidal vessel may arise from a diseased state of the 
heart, or an atheromatous condition of the coats of the 
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vessels ; or from embolism, or from suppressedmenstru- 
ation. It may happen also in young patients, who with- 
out any evidence of disease have a morbid tendency to 
bleed, and exhibit this predisposition by frequent attacks 
of epistaxis. In such cases the liability to retinal 
hsemorrhage is favoured if the daily employment necessi- 
tates a stooping position of the head. A well-marked 
example of this form of retinal haemorrhage, apparently 
due only to a peculiar hsemorrhagic tendency, came under 
my care at the hospital in a young fellow, set. 19, who was 
by occupation a currier. He waa accustomed to work for 
many hours with his body bent, and his head stooping 
forwards. About eight weeks previously to my seeing 
him he was at his usual employment, and after his 
day's work went to bed feeling quite well ; but on getting 
up in the morning he was so blmd that he could scarcely 
find his way to the work yard ; and in about two hours 
he wafl obliged to return home, as he had only sufficient 
sight to guide himself about. The boy had suffered from 
repeated attacks of epistaxis, and only a week before he 
had lost a large quantity of blood from the nose. Ex- 
amined with the ophthalmoscope, there was seen extensive 
retinal haemorrhage in each eye. There were dark clots 
in the vitreous of both eyes, and in the left a ruptured 
retinal vessel could be distinctly made out. 

Symptoms, — Occasionally there are the premonitory 
warnings of a disturbed circulation ; the patient has at- 
tacks of giddiness and dimness of vision which may last 
from a few seconds to a few minutes ; he complains of 
pain in his head, or has bleeding from the nose ; but 
in many cases the retinal hsemorrhage occurs suddenly, 
without any previous indication of existing disease. The 
suddenness of the loss of sight is one of the most cha- 
racteristic symptoms. The patient may awake in the 
morning and fiad himself nearly blind with one or both 
eyes ; or whilst engaged at his usual occupation a dark 
cloud, or, BA some have described it, a red ball may seem 
to appear before the affected eye, and to gradually increase 
in size until the vision is either partially or completely 
lost. The impairment of sight produced by the haemor- 
rhage depends on the extent of the effusion and the 
locality in which it has taken place. One large retinal 
vessel may have given way, and a single clot have formed 
on the surface of the retina ; or there may be several 
•mall ecchymoses from ruptured retinal or choroidal ca- 
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pillaries. When it is from a large retinal vessel, the 
bleeding is often extensive, and the blood breaking 
through the hyaloid membrane will be extravasated into 
the vitreous, or it may force its way backwards through 
the layers of the retina, and form a clot between that 
structure and the choroid. The blindness may be com- 
plete ; or it may be central, so that the patient can only 
see on either side of the object he looks at ; or it may be 
confined to a portion of hi field of vision, according to 
the part of the retina pressed on by the clot. 

Ophthalmoscopic appearances. — If there haa been much 
hemorrhage, and the blood has been extravasated into 
the vitreous, the fimdus may be so masked that it will be 
impossible to make out any details. The history of the 
case, combined with the detection of blood in the 
vitreous, will, however, at once explain the cause of the 
loss of sight. When the haemorrhage has been of less 
extent, a retinal vessel may be often seen terminating in 
a large clot. J£ there have been many small capillary 
ecchymoses, these will be clearly made out with the oph- 
thalmoscope. Frequently the remains of old blood-clots 
may be also seen, there having been previous hsembr- 
rhs^e ; or markings on the retina may indicate the site 
which some former clots occupied. 

The prognosis is always unfavourable, for although 
some improvement may be gained by the absorption of the 
clots, yet as the exciting cause remains, the haemorrhage 
is very likely to recur. When the blood has been extra- 
vasated either into the vitreous, or formed a clot between 
the retina and the choroid, the prospect of regaining any 
sight is very slight. In such cases, as the blood is slowly 
absorbed, the vitreous becomes fluid, the retina detached, 
and the globe soft. The prognosis is most favourable 
when there is only one clot, even though it be a large one, 
provided the surroimding retina be healthy, and there 
has been no extravasation into the vitreous. 

Treatment. — ^Inquiry must first be made as to the cause 
of the retinal haemorrhage, and when this can be ascer- 
tained, the endeavour should be to remove it. If the 
haemorrhage is due to suppressed menstruation, means 
should be taken to restore the uterine function. The 
mist, potassii iodidi (F. 74), or the mist, boracis (F. 68) 
is often of service ; or, if there is much anaemia, the 
mist, ferri comp., or some other preparation of iron, 
should be prescribed. The regular action of the bowels 
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should be nudntained by the pil. aloes et myrrhie, or 
the pil. aloes Barbadensis. 

When the hsemorrhage apparently arises from heart 
disease, or a morbid condition of the coats of the vessels, 
the medical man in attendance must be guided by the 
symptoms which are present, and prescribe accordingly. 
In aJl cases of retinal apoplexy it is well to keep up a 
slightly increased action of the bowels, and for this pur- 
pose the bitter waters of Friedrichshall, Pullna, or Kis- 
singen, are very useful. No local application will benefit 
the eye ; if it is hot or painful, a fold of lint wet with cold 
water may be laid over it, or one or two leeches may 
be applied to the temple, and repeated if they afford 
relief. 

Retinitis- piomentosa has derived its name from the 
peculiar deposition of the pigment in the retina which 
characterises this disease. It may occur in persons of all 
ages. GeneraUythecommencementof thisaff^onmaybe 
traced back to early childhood, but occasionally ' the first 
symptoms have appeared as late as the age of fifty.'* I 
believe that in most cases it is congenital, and in some 
hereditary. Both eyes are usually affected, and to a simi- 
lar extent, although to this there are exceptions. Wells 
mentions a case in which only one eye suffered. Liebreich 
has shown that retinitis pigmentosa is frequent amongst 
deaf-mutes, and also amongst the offspring of marriages 
between blood relatives. These observations have been 
confirmed by Mooren in an excellent paper on this 
subject, t 

Symptoms, — The characteristic signs of this disease are, 
torpidity or diminished sensibility of the retina ; a gran 
dually increasing contraction of tike field of vision, and 
a peculiar deposit of pigment in the retina. The first 
symptom which generally attracts attention is the ina- 
bility to walk about in a dim light. The patient suffers 
more or less from hemeralopia or night-blindness ; by 
day his direct vision is good, but after dusk it is consider- 
ably impaired. The contraction of the field of vision 

* Bader on the Natural and Morbid Conditions of the Human 
Eye, p. 470. 

t Ophthalmic Review, No. 1. p. 4. Translated from Zehender's 
* Klinische Monatsblfttter fUr Angenheilknnde/ i. p. 98, by Zachariah 
Laurence. 
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increases almost imperceptibly year by year, but the 
direct central sight may remain for a long period un- 
changed. If, however, the disease continues to progress, 
the acuteness of the central vision becomes first dimmed, 
and then gradually darker, until ultimately the patient 
is blind. The diminution of the field is concentric 
and equal in the two eyes. In many of the cases re- 
corded by Mooren, commencing cataract in the posterior 
pole of the lens was observed in the later stages of the 
disease. 

Exa/mi/aed with the ophi^Mlmoscope, the retina presents 
a very striking appearance. Sprinkled in an apparently 
irregular manner, are large deposits of pigment ; some 
of i£e spots are stellated, or of a spider shape with many 
small offshoots ; others look like mere granules, either 
congregated together in groups, or scattered about indif- 
ferently. This deposit usually commences at the peri- 
phery and gradually extends towards the centre. 

When more carefully examined, the deposition of pig- 
ment seems in places to follow the course of the retinal 
vessels, parts of which they will overlay. In many cases 
the choroid is also affected, when, from the wasting of 
its epithelium and atrophy of its sixoma, patches of it are 
rendered so transparent as to allow the white sclerotic to 
shine through and render more conspicuous the black 
patches in the retina. The reiinal vessels appear small, 
but this diminution is said by Schweigger to be due to a 
thickening of their coats and a consequent lessening of 
the calibre, which restricts the flow of blood through 
them, and to this state of anaemia he attributes the de- 
fective sensibility of the retina. The optic nerve has a 
pale anaemic appearance, and when the disease has ad- 
vanced it exhibits the peculiar dull white of confirmed 
atrophy. 

2Vca<w6nf.-— Little if any benefit is to be derived from 
medicine. The aim must be to retain the sight the pa- 
tient has, rather than to endeavour to recover that which 
has been lost. The use of the eyes must be restricted ; 
he should avoid reading, writing, and all work which 
requires an effort of the accommodation. Small doses of 
the iodide or bromide of potassium, or of the perchloride 
of mercury, have been recommended, and may be tried, 
but they should be given up if they interfere with the 
general health. Spectacles with curved cobalt-blue glasses 
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should be worn when in the open air or bright sunlight, 
as they aftbrd rest to the eyes, and protection from the 
irritating effects of wind. 

Detachment op the Retina may be caused — 

1. By the extrevne elongation of the coats of the eye which 
occurs in severe ca^es of myopia^ when the retina being less 
extensile than the choroid is in parts separated from 
it, and the intervening space is occupied by a serous 
fluid. 

2. By a dvmmution of the huUc of the vitreous, so that 
the retina, losing its due amount of anterior support, 
gradually becomes loosened from the choroid, and falling 
forward is at first partially, and ultimately completely de- 
tached. This change may be induced by disease, but 
most frequently it is the result of a penetrating wound 
of the eye, which has been either accompanied with a loss 
of vitreous, or with haemorrhage into its substance. 

3. By hcemorrhage between the choroid a/nd retina. — 
This may occur in retinitis or glaucoma ; or it may be 
caused by blows on the eye. In most cases the blood- 
clot is ultimately absorbed, but the retina remains 
detached. 

4. By serous effusion between the choroid and retina. — 
This may occur in a normally shaped eye without any 
stretching of the posterior coats as in myopia, or without 
any previous separation having been effected by hsemor- 
rhage. In some instances it may possibly be due to dis- 
ease of the vitreous resulting in a change of its structure 
and a lessening of its bulk ; but in many cases no satis- 
factory cause for the detachment can be detected, and it 
is, therefore, ascribed by some to inflammatory action of 
which there is little or no evidence. 

5. By the presence of tumours of the choi'oid. As the 
growth advances the retina is carried in front of it, and 
the detachment increases with the progress of the dis- 
ease. 

Detachment of the retina may be partial or complete. 
It generally commences in the lower region of the fundus, 
and gradually mounts up towards the optic nerve. It 
usually occurs in one eye only, but both may suffer if the 
separation has been produced by causes which equally af- 
fect the two eyes, as in cases of extreme myopia. The 
tension of the globe is as a rule slightly diminished when 
there is a simple detachment wil£ subretinal effusion ; 
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but if the displacement is due to a choroidal tumour, the 
tension is usually increased. 

Symptoms. — It is often very difficult to ascertain from 
a patient the early symptoms of a displaced retina ; they 
have either passed unnoticed, or in the lapse of time have 
been forgotten. Some indications of retinal irritation 
are, however, the general precursors of the detachment ; 
the patient is frequently troubled for some weeks pre- 
viously with the occasional and sudden appearance of 
bright flashes or scintillations, or of circles of fire, <&c. ; 
or with floating muscee and dimness of vision. The 
symptoms which may be said to characterise a detach- 
ment of the retina are : Loss of vision in one direction, 
BO that a portion of the fleld may be completely wanting ; 
the patient with the affected eye may be only able to see 
a portion of the object he looks at, a half or a quarter of 
it being quite dark ; or if the loss is central, the point on 
which he directs his eye is blank, whilst he can see on 
each side of it. He complains also of a waving up and 
down with the movements of the head. This is caused 
by the floating to and fro of the detached portion, and is 
recognised by the part of the retina still in situ. Another 
symptom often mentioned is that objects appear bent, 
twisted, or in some other way distorted, and is no doubt 
due to some disarrangement of the layers of a portion of 
the retina which is loosened, though not yet separated 
from the choroid. 

JExcmdned with the Ophthalmoscope, — ^The detachment 
is best seen by direct examination, when if the case is 
one of partial separation of the retina from the choroid, 
the detached portion will appear as a bluish grey film, 
bounded by a sharp line, on one side of which is the 
bright expanse of the choroid, shining through the trans- 
parent retina, in situ ; and on the other this semi-opaque 
grey web, which is bulged slightly forwards towards the 
vitreous. Tracing the course of the retinal vessels from 
the optic nerve, they seem to be suddenly bent when they 
arrive at the line of the detachment. A partial, or an 
entire displacement of the retina, if the separation from 
the choroid is complete, is easily recognised ; it is when a 
portion of the retina is rather loosened or wrinkled than 
absolutely detached that the diagnosis becomes exceed- 
ingly difficult. This condition is recognised by a slight 
opacity of the retina at one spot, and by noting the ap- 
pearance of the vessels, which appear to stand out at one 
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point and to be lost in the shade at another, as they rise 
or fall in their passage over the foldings of the loosened 
retina. 

The prognosis is very unfavourable. The tendency is 
for the disease to extend, and more retina to become de- 
tached until at last the eye is blind. The most favour- 
able cases are those in which there is a limited detach* 
^ent, the result of an injury, probably a small effusion 
of blood between the choroid and retina. A blind spot 
in the field of vision will always remain, but the rest of 
the retina may retain its functions unimpaired. Cases 
have been recorded where the subretinal fluid has disap- 
peared, and the retina having agaLo fallen back to its 
place has still retained some power of sight, but they are 
Exceptional. 

Treoitment, — ^Detachment of the retina is very intract- 
able, and generally uninfluenced by medicines given for the 
purpose of procuring absorption of the sub-retinal fluid. 
A spontaneous cure or arrest of the disease has occasionally 
occurred from the accidental laceration of the retina, and 
the escape of the fluid into the vitreous. The knowledge 
of this fact induced Graefe and Bowman to endeavour to 
establish artificially a permanent rent in the detached 
portion of the retina, through which the fluid could 
extravasate into the vitreous. This they did by tearing 
through the displaced retina with either one or two needles 
introduced through the sclerotic. Von Graefe employs 
a long cutting needle, * furnished with two very sharp 
edges, and the neck of which fills the wound, so as to 
leave no space for the escape externally of the fluid. '^ 
Mr. Bowman uses two rather long needles, which he in- 
troduces through the sclerotic, at &om a quarter to half 
an inch from the cornea, and in the space between the 
recti tendons. The eye should be first examined with the 
ophthalmoscope to determine the exact position of the de- 
tachment. The operation may be thus performed : — 

The patient should be on a couch, and the lids being 
parted with a spring speculum, one needle should be in- 
troduced through the sclerotic at a point where it will 
perforate the detached portion of the retina at a promi- 
nent part. The second needle is then to be inserted at a 
short distance from the first, and so directed that its 

* Graefe on Perforation of Detached Retina. Translated by 
George Henry Rogers, R. Jm Q. H. Reports, voL iv, p. 222. 
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point shall penetrate the retina at or close to the same spot. 
To avoid the risk of wounding the lens in the passage of 
the needles, they should be thrust through the sclerotic 
nearly vertically. A rent is now to be torn in the retina 
by separating tiie points of the two needles. There is 
generally an escape of the subretinal fluid by the side of 
the needles during the operation, and frequently in a 
sufficient quantity to infiltrate a considerable extents 
of the subconjunctival tissue. The fluid is generally of a 
yellowish colour^ and when tested yields a large quantity 
of albumen. 

Embolism of the Central Abtery of the Ketina is 
a cause of blindness and subsequent atrophy of the optic 
nerve. The loss of sight is usually sudden and unaccom- 
panied by pain. With the ophthalmoscope the optic disc 
appears blanched, the arteries reduced to the size of 
threads, and the veins also much diminished. In some 
of the cases which have been recorded, there was a loss of 
transparency of the retina around the optic nerve, and 
in the region of the yellow spot, probably due to a slight 
serous elision. 

In the case of a yoimg woman under my care, the 
sight was lost suddenly and without any premonitory 
symptoms a fortnight after her confinement. She had no 
pain, but she experienced a sudden sense of darkness 
over her left eye, which caused her to cover the right 
with her hand, when she immediately discovered her 
blindness. When I first saw her, about six weeks after- 
wards, the optic nerve was of a milky whiteness, and the 
retinal arteries were dwindled to mere lines, two or three 
of which were evidently only empty tubes. 

The prognosis is unfavourable. No treatment is of any 
avail. The only consolation to be oflered the patient is, 
that there is no reason to suspect that the other eye will 
sufler. 

TUMOURS OF THE RETINA. 

Glioma of the Retina. — The terrible disease which 
has received this name was formerly recognised as mo<- 
dullary cancer. There are two varieties, the soft or 
medullary, and the hard or fibrous glioma. According 
to Virchow, these growths spring from the interstitisd 
tissue of the retina, and are composed of lenticular. 
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roundish, spindle-shaped, or branched cells, and of an in- 
tercellular substance which is finely fibrillated or granular 
in chromic acid preparations. There is another form of this 
disease which he calls glio-sarcomay from its presenting 
under the microscope the mixed characters of both glioma 
and sarcoma. 

Glioma generally attacks young children, affecting first 
«one eye, and frequently, after a short interval, the other 
also. I had a little patient in whom the disease com- 
menced at the age of three months, and was then visible 
to the mother. When nine months old she first came 
under my care, and I then excised the eye. The child 
recovered without a bad symptom. 

Symptoms, — A rapidly increasing loss of sight in the 
eye, with more or less dilatation of the pupil. If the 
patient is a child, the mother's attention is often first 
drawn to its eye, by noticing accidentally a bright yel- 
low reflection from the bottom of the globe, when the 
light falls upon the eye in a particular direction. Exam- 
ined with the ophthalmoscope, the tumour will be seen 
occupying a limited portion of the retina, and with blood- 
vessels on its surface, which clearly belong to the new 
growth, and indicate its great vascularity. In the imme- 
diate locality of the tumour the retina is detached, and 
this separation increases with the advance of the disease. 
Steadily progressing, the glioma gradually fills the globe, 
displacing the vitreous and pressing the iris and lens for- 
wards. The cornea first ulcerates, then gives way, and 
the tumour bursting through the perforation grows with 
an unrestrained activity. It quickly attains great dimen- 
sions, its surface fungates and bleeds ; and ultimately 
the patient dies, either from being worn out with pain and 
repeated loss of blood, or from meningitis caused by an 
extension of the disease to the brain. In some cases the 
tumour will make an exit for itself from the globe by 
breaking through the sclerotic in the posterior region of 
the eye, but more frequently it selects the cornea. In the 
early stages of the disease there is generally no pain ; the 
tumour is as yet small, it has room within the globe to grow, 
and it presses upon none of the ciliary nerves. When, how- 
ever, iJl these conditions are reversed, and the tumour 
has filled the globe, and by its increasing size distends 
to bursting the coats of the eye, pressing tightly upon all 
the nervous structures within them, the sufferings of the 
patient are extreme. 
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The prognosis of glioma is most unfavourable. The 
disease is very apt to recur in the orbit after the eye has 
been removed, and to appear in the other eye if it has not 
been already affected. The tumour spreadJs by infection, 
which travels along the optic nerve, and, after death, a 
similar growth is frequently found in the brain in direct 
communication with the optic tracts. 

Treatment, — ^The only chance for the patient is an early 
excision of the globe ; and should the two eyes be affected 
I would excise both, provided the sight has been already 
destroyed, and the tumour has not burst through the ex- 
ternal coats. Such an operation would afford the only 
hope for recovery, whilst at the same time it would save 
the patient much ultimate suffering. On two occasions I 
have been induced to remove the second eye, for the sole 
purpose of procuring some temporary relief from the ex- 
cessive pain induced by the over-distended globe, and at a 
time when there was not the slightest prospect of arresting 
the disease. In each case the operation gave so much 
ease, that under similar circumstances I should not hesi- 
tate to repeat it. 

Cysts op the Retina are occasionally found in eyes 
which have been long lost, and appear to be due to de- 
generative changes. In a paper by M. Iwanoff, on * The 
different Forms of Inflammation of the Ketina,' read be- 
fore the Ophthalmological Congress at Heidelberg, in 
September 1864, he alludes to three specimens, containing 
respectively one, five, and seven cysts. The first example 
of this disease noticed in this country was in an eye which 
I removed from a patient at the Ophthalmic Hospital. 
The man had received a penetrating wound of the eye 
fifteen years previously ; after the accident he only re- 
tained perception of light, and in the next eighteen months 
the eye became totally bhnd. He came under my care in 
November 1867. The lost eye was very painful, its ten- 
sion was increased, and it was affecting prejudicially the 
sound one. Under these circumstances I removed the 
eye. On making a section of it, the retina was found 
slightly detached from the choroid, and its outer aspect 
was studded with cysts of various sizes, the largest about 
that of a small pea. They were eleven in number, and 
each appeared to bulge out from the choroidal aspect of 
the retina, and to be formed by the separated layers of 
that structure. The specimen was exhibited at the Patho- 
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logical Society, and in the Transactions, vol. xix. p. 362, 
will be found a full account of the case, with two excellent 
woodcuts, which give good representations of the two 
sections of the eye. A report of the examination of the 
cysts, made by Mr. Vernon, the curator at the hospital, is 
appended to the case. It is as follows : ' The cysts ap- 
pear to have been formed at the expense of the outet 
layers of the retina. Their walls consisted of a very fine 
tissue of delicate fibres, which contained many nuclei of 
their own, and which were closely interlaced with small 
nucleated ceUs, intermingled with round highly refracting 
bodies, the remnants of the granular layers of the retina. 
To the outer walls of the cysts which were examined, 
some of the choroidal epithelium was adherent, while 
their inner surfaces were lined with squamous epitheliimi. 
Many of the cells in the cyst-walls contained fatty gra- 
nules. With acetic acid the fibres forming the cyst- walls 
appeared to consist of connective tissue without any 
elastic element.' 
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Disseminated or Exudative OHOROiDnrs is most fre- 
quently the result of syphilis, but it may also occur in 
patients who are free from all specific taint, and from 
causes too indefinite or remote to be accurately traced. 
It is characterised by disseminated buff-coloured exuda* 
tions on the surface and into the tissue of the choroid. 
These effusions are generally circumscribed, and between 
them portions of unclouded choroid are seen through the 
retina. As the disease prepresses the diffused lymph is 
absorbed, but the portion of the choroid corresponding to 
many of the patches becomes atrophied, and frequently to 
such an extent as to allow the white sclerotic to shine 
through its attenuated remains. Around these white 
patches the choroidal epithelium filled with pigment col- 
lects and encircles them with a black rim. frequently 
the retina becomes secondarily affected, and choroido-re- 
tinitis is established. Without, however, being involved 
in the inflammatory action, portions of the retina may be 
so pressed on by the exuded lymph as to cause a tempo- 
rary suspension of its functions, and, if long continued, 
atrophy of its structure. A general turbidity of the 
vitreous with filmy opacities are frequently associated 
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with this form of choroiditis, and especially if it has a 
syphilitic origin. 

General Symptoms. — ^A gradual failure of sight ; sur- 
rounding objects appear dark and confused ; occasionally 
the field of vision is contracted, or parts of it are de- 
stroyed, so that in certain directions the patient sees 
only a portion of the object he looks at. The pupil is 
slightly dilated and sluggish. These symptoms, how- 
ever, are common to other deep-seated affections of the 
eye, and it is only by the aid of the ophthalmoscope that 
the exact locality of the disease can be determined. When 
thus examined, the patches of exudation will be seen 
scattered over the fundus of the eye ; those that are re- 
cent will be recognised as opaque yellowish spots, whilst 
the site of old e&sions will be here and there indicated 
by the glistening white of the sclerotic shining through the 
atrophied portions of choroid, which are mapped out by 
an aggregation of pigment cells. When the ii^ammatory 
action is confined to the choroid, the retinal vessels may 
be clearly traced throughout their course, and in places 
mounting over the effusion which is beneath them ; the 
retina itself is transparent, and allows the portions of 
bright choroid unobscured by lymph to shine through the 
spaces between the exudations ; and there are none of the 
haemorrhages which are so characteristic of most of the 
forms of retinitis. If the retina is affected, as very fre- 
quently happens when this disease is due to syphilis, a 
diffused haziness of a part or whole of the fundus, with 
interruptions in the course of the retinal vessels from in- 
flammatory effusion, will mask many of the ophthalmo- 
scopic signs already mentioned. When in addition to the 
retinitis there is also a turbidity of the vitreous, it is 
often impossible to make out the details of the changes 
which may have taken place, but sufficient information 
will probably be gained to form a diagnosis of the case. 

There are two forms of disseminated choroiditis, the 
syphilitic and the simple. 

In the syphilitic the exudation is very circumscribed, 
and often in nodules closely resembling those which are 
so frequently seen in the specific iritis, and there is no 
tendency for the effusions to run together. This exuda- 
tive choroiditis sometimes occurs as an extension of the 
iritis, and it is then associated with, or follows closely 
upon the secondary eruption of the skin. It is also met 
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with during the tertiary symptoms of syphilis, but it is 
then usually complicated with retinitis. 

In the simple form of disseminated choroiditis there is 
no history of syphilis, the disease rather resembles the 
simple iritis in which the effusion of lymph is small in 
quantity and evenly diffused. The patches on the choroid 
are less circumscribed, and they have a tendency to 
coalesce. The disease is more chronic and less amenable 
to active treatment. 

TreoitTnevU. — ^If the disease is due to syphUis^ the treat- 
ment which was recommended for retinitis syphilitica, 
page 148, should be adopted, but with certain restrictions. 
When the disseminated choroiditis follows or is associated 
with the secondary skin eruption, the iodide of potassium 
(F. 74), with the mercurial bath (F. 2) every night, or 
withpU. Plunmier. gr. 6 every other night, maybe ordered ; 
or if the patient has not yet been imder the influence of 
mercury, the unguent, hydrarg. may be rubbed into the 
axilla or inner side of the tMgh every night until the 
gums are slightly affected. If, however, the disease does 
not occur until the tertiary period of syphilis, the prepa- 
rations of the hydrarg. perchlorid. with bark (F. 80) ; or 
the mist, potassii iodidi cum hydrarg. perchlorid. (F. 78) 
will be the most useful. 

In the svmpU disseminated choroiditis, small doses of 
iodide and bromide of potassium (F. 77), or of the liq. 
hydrarg. perchlorid. should be prescribed and continued 
for some weeks, and at the same time a slight mercurial 
counter-irritation may be kept up by rubbing a little of 
the unguent, hydrarg. biniodid. (F. 105) into the temple 
every night. If, however, the patient is very feeble and 
anaemic, the mercurial medicines should not be given in- 
ternally, but full doses of quinine, or quinine and iron, 
should be ordered, and the unguent, hydrarg. c. belladonna 
(F. 99) rubbed into the brow and temple every night. 

ScLEROTiGO-GHOBOiDiTis POSTERIOR — Posterior Staphy- 
loma — ^is a prolongation of the posterior half of the eye, 
accompanied with atrophy of uie choroid, caused by the 
stretching to which it is subjected by the staphyloma. It 
is usually found in all cases of severe myopia. When 
the disease is stationary^ the myopia remains unchanged, 
and the patient suffers no inconvenience. If, however, 
it is progressive, the myopia increases, and the acuteness 
of vision frequently diminishes. The patient also often 
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complains of black muscad, sometimes like falling soot, 
and of occasional flashes of light, with other symptoms 
of retinal irritation. If the eye be now examined with 
the ophthalmoscope, there will probably be found changes 
in the choroid, indicative of progressive atrophy : the 
white crescent on the apparent inner side of the optic 
nerve will have grown larger, and its outline irregular ; 
and scattered here and there will be white atrophic 
patches. Occasionally one or more of these spots will 
coalesce with the myopic arc, so as to greatly enlarge its 
area. Such eyes are liable to become glaucomatous ; 
they are also occasionally subject to detachments of the 
retina, and to small haemorrhages from the choroidal 
capillaries. A further account of sclerotico-choroiditis 
posterior will be found in the article Myopia, page 197. 

Trecstment. — ^Absolute rest to the eyes, and the direc- 
tions for myopic patients given in the article Myopia, 
should be strictly carried out. If there are rapidly pro- 
gressing changes in the choroid, small doses of the liq. 
hydrarg. perchlorid. (F. 80) may be prescribed. 

SuppuEATiVB Choeoiditis — Ophthalmitis — Panophthal- 
mitis — ^is an acute suppurative inflammation involving all 
the tissues of the eye. It is most frequently induced by 
an injury such as a penetrating wound, or the lodgement 
within the globe of a foreign body, or an abrasion or 
bum of the cornea. It may also foUow cataract or other 
severe operations on the eye, and occasionally it will 
come on in patients exhausted by fever or by long-con- 
tinued bad living. 

Symptoms. — Great vascularity of the eye, with chemo- 
sis of the conjunctiva, and csdematous swelling and red- 
ness of the lids. 

ITie aqibeous first becomes serous, then turbid from cor- 
puscular lymph and pus ; and these sinking to the bottom 
of the anterior chamber constitute the state known as 
hypopion. 

The iris loses its striation and brilliancy from inflam- 
matory exudation on its surface and into its substance, 
and the pupil becomes blocked up with the like materials. 

Hie cornea becomes dtdl and steamy, and pus may be 
infiltrated between it. lamin», a condition reSognised as 
onyx or corneal abscess, or an irregular sloughing ulcer 
may appear on its surface. 

Such are the visible changes which are rapidly induced 

u2 
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by an attack of ophthalmitis ; but similar mischief is also 
going on in the deeper parts of the eye. 

The cUia/ry processes become infiltrated with lymph and 
pus, and matted to each other. 

The vitreovs hurrunir grows turbid, and lympK and pus 
are effused within it. The same exudations also take 
place on the surface of the retina, and in some cases be- 
tween the retina and choroid, and between the choroid 
and sclerotic, all ci which tissues may be covered with 
morbid deposits, and even separated the one from an- 
other by them. 

The pain of ophthalmitis is always very severe. It is 
supra-orbital, extending up the side of the head ; it is 
around the orbit and down the side of the nose, and in 
the eye itself. At first neuralgic in character, sometimes 
acute, at others dull and aching, but, as the disease ad- 
vances, hot and throbbing, the pain is usually sufficient 
to destroy sleep and to produce severe constitutional 
symptoms. 

The prognosis of ophthalmitis is very unfavourable. 
Occasionally under judicious treatment, combined with 
other favourable circumstances, the inflammation may 
subside, and a useful, although a somewhat damaged eye 
be preserved. Generally, however, the activity of the 
disease continues unabated, and does not expend itself 
until all the tissues of the eye are involved in one general 
suppuration. The cornea then gives way, or the pus 
makes an exit for itself through the sclerotic between the 
insertions of two of the recti tendons. 

Treaiment. — The eye should be frequently fomented 
with the fotus belladonnse (F. 8), or with the decoction 
of poppy-heads. A solution of atropine, gr. 1 ad aquae 
3 1, should be dropped into the eye twice or three times 
& day ; but it should be discontinued as useless when 
suppuration has actually set in. The patient should be 
kept in a darkened room, and all use of the eyes should 
be prohibited. The bowels should be acted on at the 
commencement of the attack, and if the patient is rest- 
less, sleep should be produced, and the pain relieved by 
opium. In these cases opium is usually of the greatest 
service ; it assuages the pain, tranquilUses the patient, 
and places him in a more favourable condition for re- 
covery. Whilst there is hot skin and thirst, salines and 
diaphoretics should be prescribed, but these must soon 
give place to quinine or bark with the mineral acids. 
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The strength of the patient should be maintained by a 
liberal strong beef-tea diet with a moderate allowance of 
wine or brandy. But if the inflammation goes on, and the 
cornea becomes ulcerated, or infiltrated with pus ; or if 
there is hypopion with the eye painful and the anterior 
chamber deepened, by the increased Becretion of the 
aqueous, tapping the anterior chamber with a broad 
needle wiU sometimes afford very considerable reUef and 
materially benefit the eye. The activity of the disease 
is frequently sensibly diminished after one such opera- 
tion. It is not, however, a proceeding which should be 
undertaken rashly, as, when it fails to do good, it often 
seems to irritate the eye and increase the urgency of the 
symptoms. In some bad cases of ophthalmitis which 
have been under my observation, I am satisfied that the 
ultimate destruction of the eye has been hastened by an 
injudicious paracentesis of the cornea. When the opera- 
tion gives ease, it may be repeated at intervals of twenty- 
four or thirty-six hotirs if the pain and acute symptoms 
recur; but if after once tapping the anterior chamber, 
the pain in the eye is increased, it should not again be 
attempted. 

If all treatment has failed to arrest the progress of the 
disease, and suppuration of the globe has actually set in, 
I would advise the eye to be excised. The patient 
will thus be quickly restored to health, and be spared 
much suffering. In my own practice I have never had 
any unfavourable symptoms follow the excision of a sup- 
purating eye. 

DEPOsrrs op Bone on the Choroid are frequently 
found in eyes which have been long lost. The bony 
matter is on the anterior surface of the choroid, between 
it and the retina, which is always detached and usually 
coarcted. In some cases a mere ossific film is foimd 
lying on the choroid, whilst in others there is a thick bony 
cup, sufficient in size to occupy nearly the entire stump. 

It seems very probable that the formation of these 
bony plates is due to an inflammatory exudation of lymph 
on itie surface of the choroid, which after a lapse of time 
becomes organised and converted into fibrous tissue. This 
afterwards undergoes a further change ; osseous granules 
are deposited within it, and it becomes bone, having all 
tiie characters, both anatomical and chemical, which dis- 
tinguish this tissue in other parts of the body. The cup 
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of bone is usually perforated near its centre by a small 
canal, through which passes a band of the atrophied retina 
back to the optic nerve. 

Whilst bone is thus being developed in the fundus of 
the eye, earthy salts, such as the phosphate or carbonate 
of lime, are frequently at the same time being deposited 
in the lens, if there is one, and between the laminss of 
the cornea, or,. if that has been destroyed, in the cica- 
tricial tissue which has replaced it. 

In a report of a specimen of ' bone from the inner 
surface of the choroid,' by Mr. Hulke, in the Pathological 
Transactions, vol. viu. page 320, he has given the draw- 
ings of the microscopical appearances of the sections he 
examined. He found in them all the elements of true 
bone — a complete system of vascular canals, with lacunae 
and canaliculi. In the mere scales of bone which he has 
since examined, he has told me that he has been unable 
to detect any vascular canals, but in all he has seen the 
lacTmae and canaliculi. This is probably simply due to 
the fact that such delicate films of bone were too thin to 
admit of vascular canals. 

Tubercles in the Chokoid may be frequently found 
in patients who are suffering from acute tuberculosis. 
In the cases which have been recorded they produced no 
defect of sight. With the ophthalmoscope they may be 
recognised as ' small circular circumscribed spots of a pale 
rose-colour, or greyish- white tint, and vary in size &om 
^ to 2*5 mm. They are chiefly situated in the vicinity of 
the optic disc, but may extend occasionally to a consider- 
able distance from it.'* 

ELfiMOBBHAGE FBOM THE Choboid may occuT from in- 
jury (see next section, Injubies op the Choboid), or it 
may be occasioned by disease, as in slaucoma, sclerotico- 
choroiditis posterior, or retinal apoplexy. See the arti- 
cles on these subjects. It may also be produced by 
prolonged and excessive strain of the eyes at close work, 
and especially if during its continuance the head has to 
be maintained in a stooping position. 

The Treatment must depend on the exciting cause of 
the haemorrhage : see articles Glaucoma, Sclebotioo- 
Choboiditis Postebiob, and Retikal Apoplexy. 

* Soelberg Wells's Treatise on the Eye, p. 440. 
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INJURIES OF THE CHOROID. 

Injuries of the Choroid are usually followed by 
immediate hsemorrhage which always seriously affects, 
and often completely destroys sight. A blow on the eye 
may cause a rent in the choroid, either wUh or wUJumt 
rupture of the external coats ; or the choroid may be 
lacerated by a penetrating woimd through the sclerotic. 
Haemorrhage at once takes place from the torn choroidal 
vessels, and according to the site and severity of the in- 
jury the blood may be extravasated : — 

1. Between the choroid and retina. 

2. Between the choroid and sclerotic. 

3. Into the vitreous humour. 

1. Hcemorrha^e between the choroid omd retina is gene- 
rally caused by blows on the eye, and may occur either 
with or wUhoui rupture of the external coats. The blood is 
poured out from the anterior surface of the choroid, and 
a clot is formed between that structure and the retina. 
When the clot is small, it may be absorbed, and the eye 
may regain useful vision, but there will always remain a 
blind spot corresponding with the portion of retina which 
had been detached. If the haemorrhage is severe, there 
will be necessarily an extensive separation of the retina, 
and the eye for all useful purposes will be destroyed. 

2. Hcemorrhage between the choroid and sclerotic, uncom- 
plicated with haemorrhage in any other part of the eye, 
is most commonly produced by an escape of the lens and 
a sudden loss of vitreous through a woimd in an un- 
healthy eye ; thus withdrawing unexpectedly the support 
which the choroid and retina had derived from these 
structures, when, in their entirety, they occupied their 
normal position within the globe. 

In a healthy eye, the lens and a large amount of vitreous 
humour may be lost through a wound of its external 
coats, without exerting any very unfavourable influence 
on the retina or the choroidal vessels ; but in an unsovnd 
eye, a similar loss would probably produce haemorrhage 
between the choroid and sclerotic. From chronic dis- 
ease, and the repeated increased vascularity of the eye 
consequent on it, the tonicity of the choroidal vessels is 
diminished, and their walls either weakened by recurrent 
distension or from some deprivation of the nervous influ- 
ence of the sympathetic filaments which preside over them, 
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become easily, and on the slightest irritation, unduly di- 
lated. In such eyes, the loss of the lens, or of a por- 
tion of the vitreous, by diminishing the pressure on the 
choroidal vessels counter to the force of the impulse of 
the blood within them, will induce a sudden distension 
and yielding of their coats, which frequently lead to 
rupture, and hasmorrhage between the choroid and scle- 
rotic. It is this form of haemorrhage which occa- 
sionally occtirs after an operation for the removal of a 
cataractous lens from an unsound eye. Indeed it is almost 
certain to happen if there be an increased or glaucoma- 
tous tension of the eye at the time of operating. In such 
cases, the haemorrhage takes place from the posterior sur- 
face of the choroid, detaching sometimes partially, but 
generally completely, the choroid from the sclerotic, and 
forming a large blood clot, it pushes in front of it the 
choroid and retina, and extrudes more or less of the 
vitreous from the eye. 

When haemorrhage between the choroid and sclerotic 
is occasioned by blows on the eye, the bleeding is seldom 
confined to the space between the choroid and retina, 
but takes place also in other parts of the eye, and blood 
is often found also on the retina, between it and the 
choroid, and in the vitreous. 

3. Hoemorrhage into the vitrecyus may occur from an in-* 
jury of the choroid. If the haemorrhage is severe, the 
blood frequently bursts through the retina and hyaloid 
membrane, and extravasates itself into the vitreous body. 
For a further account of haemorrhage into the vitreous, 
see the article in the chapter on tiie Diseases of the 
ViTBEOUS, page 105. 

The prognosis of choroidal haemorrhage is always un- 
favourable. It is onlv when the bleeding has been slight 
and limited to a small surface, that even a hope can be 
held out that a certain amount of useful sight will be 
retained. If in such a case the patient progresses favour- 
ably, he will probably recover with some valuable sight, 
but he will not regain that which was destroyed by the 
blood clot : one blind spot in his field of vision will indi- 
cate the extent of retina which has been detached, and 
the loss the eye has sustained. When there is extensive 
choroidal haemorrhage, the eye for all visual purposes is 
lost ; no matter whether the blood is effused into the 
vitreous, or between the retina and choroid, or the cho- 
roid and sclerotic. If the eye does not suppurate (and as 
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a rule it does not do so if the external coats are entire), 
it gradually under treatment subsides into a quiet state, 
becomes soft, and somewhat smaller than the other. 

Treatment, — ^Immediately after the injuiy a leech or 
two may be applied to the temple with the hope of pre- 
venting any imdue inflammatory action ; sind a fold of 
Hnt or linen dipped in cold or iced water should be placed 
over the eye, and wetted as often as it becomes dry and 
hot. Two or three drops of a solution of the sulphate of 
atropia, gr. 1 ad aqusa 1 1, should be dropped into the 
eye twice a day. It will exert a sedative influence, and 
also act beneficially on the pupil if any active inflamma- 
tion comes on. Complete rest should be given to the 
sound eye by abstaining from all work, and the exclusion 
of strong light from the room. There are no special 
applications or medicines which can be given with the 
view of favouring absorption of the blood which has been 
effused. 



TUMOUKS OF THE CHOKOID. 

TuMOUES OP THE CHOROID are of two kinds, the sa/rco- 
mat<yu8 and the ccmcerous. In their first appearance, sub- 
sequent growth, and symptoms, they closely resemble each 
other ; it is only by a microscopic examination that their 
true natures can be correctly determined. A small 
nodule first appears on the choroid, which detaches the 
portion of retina with which it is in contact, and loosens 
also that which surroTmds it. As it grows it pushes 
forwards the retina, displaces the vitreous, and presses 
the lens and iris towards the cornea. Frequently the 
globe loses its normal shape, and dark bulgings wUl be 
seen in the ciliary region. The cornea grows dull, then 
ulcerates, and tlu:ough the opening the tumour crops 
out ; or else it makes an exit for itself posteriorly, and 
bursting through the sclerotic, it extends itself into the 
orbit. Having escaped from within the globe, it seems 
as if it had acquired new vitality, and grows with an in- 
creased vigour. After a time its surface ulcerates and 
bleeds, and it assumes an appearance which has given to 
it the name of 'fungus hsematodes.' The attacks of 
hsemorrhage increase in frequency with the advance of 
the disease, imtil the patient at length sinks, worn out 
with pain and Ipss of blood. Such is the history of a case 
tfhich has been allowed to proceed to it« termination un- 
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checked by surgical treatment, but fortunately these 
examples are now rare. It should be remembered, that 
during the progress of growth of an intraocular tumour, 
an increased tension of the globe frequently occurs, and 
that from overlooking the cause of these glaucomatous 
symptoms, mistakes have occasionally been made by 
treating such cases with iridectomy. 

The sa/rcoma of the choroid is a recurrent growth, and in 
this respect resembles cancer, but it seldom produces 
secondary deposits in other organs. It grows from the 
connective tissue of the choroid, and as it fills the globe 
it does not infiltrate and become incorporated with the 
other structures of the eye as in true cancer. Examined 
with the microscope it has a soft fibrillated matrix, in 
which are embedded oval, spindle-shaped and caudate 
cells, each containing a nucleus and nucleolus. When 
the sarcoma is more or less coloured with pigment, it is 
termed melanotic sarcoma. In most cases there is some 
pigment disposed irregularly throughout the tumour. 

The MeduUary Ckmcer — encephaloid — medullary sarcoma 
— are the names which are commonly applied to this 
disease; it is also known as the soft and the acute 
cancer. It is characterised by its rapid growth, and its 
tendency to fimgate as soon as it has burst from its con- 
finement within the globe. It affects the neighbouring 
lymphatics and produces deposits in the brain, the lungs, 
the liver and other viscera. It is very vascular, soft, and 
pulpy, like brain matter, and on section it often exhibits 
many small hsemorrhagic spots from divided vessels, which 
make its resemblance to cerebral substance more strik- 
ing. Under the microscope it is found to consist of a 
stroma of delicate fibres enclosing between its alveoli 
large nucleated corpuscles of various shapes — ^mostly 
roundish and fusiform. 

MeUmolic cancer is the same disease as the meduUaiy, 
the only difference being the addition of the black pig- 
ment which is scattered in varying quantities through- 
out its structure. I have on two or three occasions seen 
the identity of the two affections well illustrated by the 
changes which have occurred in the growth of the tumour. 
Whilst confined within the globe, the growth in each case 
was deeply coloured with pigment, so as to be in parts 
absolutely black ; but having burst through the sclerotic 
posteriorly, it grew with an increased rapidity, and the 
extraocular portion was white. The tumour external to 
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the globe was the same growth and continuoiis with that 
which was within the eye ; both were medullary, but the 
addition of pigment made that within the globe melanotic. 

The prognosis of choroidal tumotirs is generally unfa- 
Tourable. The best chance is afforded the patient when 
the disease is detected early, and the eye removed before 
the tumour has attained a hu^e size. It is of the greatest 
importance that the eye should be excised before the 
tumour has burst through the external coats, as when the 
disease has reached this stage there is the probability that 
the neighbouring tissues have become infected by it. For 
the detection of choroidal tumours the ophthalmoscope is 
invaluable, as with it the existence of a morbid srowth 
may be determined when the only symptom is a loss of 
sight in a portion of the field of vision. 

Treatment, — ^Excision of the eye. If the tumour has 
made its way through the sclerotic, the chloride of zinc 
paste (F. 7) should be applied to the tissues in the 
orbit, in the manner recommended in the section Treat- 
ment OF Obbital Tumoubs. 



DISEASES OF THE OPTIC NERVE. 

Optic Neuritis — Nefwro-retmitis, — There are two 
forms of neuritis :— 

In ihefirsty the inflammation is confined to the optic 
nerve. It is then the result of disease beyond the 
eye, and may be caused by tumours in the brain or in 
the orbit, or by an intracranial syphilitic node, or by 
meningitis, hydrocephalus, or any other affection within 
the skuU which produces pressure on the nerve, or im- 
pedes the return of blood through the ophthalmic vein 
to the cavernous sinus. To this form of neuritis the 
term descending has been applied, because the symptoms 
descend along the trunk of the optic nerve to the papilla 
within the eye. 

In the second form of neuritis the inflammation is not 
limited to the optic nerve, but it includes also the retina, 
and may, therefore, be rightly termed newo-retmitis. It 
may be induced by syphilis, by derangements of the 
functions of the uterus, or by fever, or any other exhaust- 
ing disease. 

1. Syvnptoms of descendmg Optic Ne/wrvtis, — During the 
acute or early stage there is an increased redness of the 
optic disc, but this gradually subsides, and it assumes 



172 DISEASES OF THE OPTIC KEKVE. 

a grejriBh white colour, with a peculiar ' woolly ' look, 
' much as if cotton wool had been carded until all its 
fibrils radiated outwards from a centre.'* The state of 
the optic papilla presents a characteristic appearance 
which has been termed the engorged papilla. It is swollen 
and prominent, sometimes bulging forward to such an 
extent as to be easily recognised by direct examination 
with the ophthalmoscope. The outline of the disc is ir- 
regular, confused, or lost; the arteries are small and 
thready ; the veins large, dark-coloured, and often tor- 
tuous ; and portions of the vessels in their course over the 
papilla are obscured by exudation. Occasionally there 
are small haemorrhagic spots on the disc and in the adja- 
cent retina, which is often of a dull and whitish colour 
from inflammatory effusions, whilst the rest of the retina 
remains perfectly transparent. There is a steady diminu- 
tion of the acuity of vision, often accompanied with a 
contraction or partial loss of the visual field. The pupil 
is rather dilated and sluggish. The patient has no pain in 
the eye, nor are there any external manifestations to 
aocoimt for the increasing loss of sight. Both eyes are 
generally affected, and the disease is usually synunetri- 
cal; but one eye may be attacked a little in advance 
of the other, or the impairment of sight may be greater 
in one eye than in the other. After a variable time 
all the prominent ophthalmoscopic symptoms of neuritis 
subside ; the morbid effusions are absorbed, the disc 
becomes flattened and of a creamy white, and the arteries 
are reduced to mere threads, but for a long time the 
veins continue large and tortuous. 

With all these changes there is a steady diminution of 
sight, until ultimately it is completely lost or reduced to a 
mere perception of large objects. A very interesting 
paper on ' Defects of Sight m Diseases of the Nervous 
System,' has been published by Dr. J. Hughlings Jackson, 
in the Royal London Ophthalmic Hospital Reports, vol. 
iv. p. 389, in which he shows the frequency of optic neu- 
ritis in diseases of the brain, and to which I would refer 
the reader. 

The constitutional symptoms all point to disease within 
the head and to an interference with the healthy cerebral 
circulation. There is frequently severe headache and 

* Hatchinson on Inflammation of the Optic Nerve. Royal London 
Ophthalmic Hospital Reports, vol. v. p. 96. 
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giddiness, botlf of which may be either constant or inter- 
mittent ; or there may be loss of smell or defect of hear- 
ing, or occasional epileptic convulsions, or palsy of one 
or more of the ocular nerves, or a loss of the proper co- 
ordinating power over the muscles of the extremities. 

2. Symptoms of Neuro-retinUis. — The optic disc is 
clouded, its outline is indistinct or lost, and the vessels 
as they paas over its surface are more or less obscured 
but there is not the venous distension or the engorgement 
of the papilla which characterise the pure neuritis descen- 
dens. The great point of distinction, however, between 
neuritis and neuro-retinitis is, that in the one the retina 
is extensively involved, whilst in the other it is either not 
at all affected, or only for a short distance immediately 
surrounding the disc. 

In neuro-retinitis the whole surface of the retina seems 
obscured by a diffiised haze which renders all the minute 
vessels indistinct, and gives a peculiar and characteristic 
washed-out appearance to the fundus. There is also an 
absence of the head symptoms which were noticed as be- 
ing generally present in neuritis. In neuro-retinitis the 
disease is often confined to the one eye, whereas in neuritis 
descendens both eyes are generally affected. 

The prognosis of neuritis dependent on cerebral causes 
is very unfavourable. The disease generally resists all 
treatment, and ends in atrophy of the optic nerve and 
blindness. The prognosis of neuro-retinitis, although un- 
favourable, is yet more hopeful than that of neuritis, and 
especially if some blood-poisoning, such as syphilis, can 
be traced as the probable cause of the disease. 

Treatmsjit — ^For nevHtis descendens the treatment must 
be guided by tiie existing symptoms, which generally point 
to mischief within the head. No special remedies, how- 
ever, can be advised for their relief, as the causes which 
produce them are both too numerous and obscure. Large 
doses of the bromide of potassium will sometimes do good ; 
or, if there is any syphilitic taint, the iodide of potassium 
may be also tried. 

In neuro-retmitis care must be taken to ascertain the 
source of the disease, as it may be due to many causes. 
When it can be ascribed to syphilis, the mist, potass, iodid. 
(F. 74) may be given during the day, and pil. Plimmier 
gr. 5 every other night ; or the mist, potassii iodidi cum 
hydrarg. perchlorid. (F. 78) may be prescribed. If the 
patient is feeble, the amguent. hydrarg. cum belladonna 
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(F. 99) may be rubbed into the temple nighl and morning, 
and the mist. quinsB (F. 64) be taken during the day. 

When the disease is apparently due to suppressed men- 
struation, every endeavour shoidd be used to restore the 
uterine functions. In some cases I have had excellent 
results from the iodide of potassium given in 10 gr. doses 
twice a day in water. It has then acted as a power- 
ful emmenagogue. I must, however, confess that this 
medicine has occasionally failed to do good, or its admini- 
stration has been attended with only a partial success. 
Notice should be taken whether the amenorrhoea is due 
to anffimia or congestion. If the former, tonics of quinine 
and iron, or the mist, ferri perchlorid. cum tinct. eigotae 
(F. 72) may be ordered, but at the same time some aloetic 
pill should be prescribed to ensure the regular daily action 
of the bowels. If the suppression is due to congestion, the 
bowels should be freely acted on by a brisk purgative. 
In some cases small doses of podophyllin given every other 
or third night do good. Durinp: the day the iodide and 
bromide of potassium in a bitter infusion, or the mist, 
boracis (F. 58) ma^ be given. When the sight is rapidly 
failing, and there is much pain in the head, I have known 
the inunction of the unguent, hydrarg. night and morning, 
so as to get the patient quickly under its influence, pro- 
ductive of great good. As soon as the gums are spongy, 
the frequency of the rubbing in must be diminished, but 
a slight mercurial action should be kept up for two or 
three weeks. 

In cases of neuro-retinitis dependent on or associated 
with great debility, such as after fever, or diphtheria, or 
from over-lactation, the mineral adds with cinchona, or 
some of the preparations of iron, are most likely to do 
good. A slignt mercurial counter-irritation may be also 
kept up on the temple of the affected eye, by rubbing in 
every night a little of the unguent, hydrarg. biniodid. 
(F. 105) ; or by applying small blisters about the size ci 
a shilling from time to time, and afterwards dressing the 
vesicated surfaces with the unguent, hydrarg. 

Atrophy op the Optic Nerve — white atrophy — may be 
caused by disease of the brain or medulla oblongata ; or 
it may be the unfortunate termination of some deep-seated 
inflammation of the eye. 

Atrophy of the optic nen'-e may therefore be con- 
sidered under two headings : — 
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1. That which proceeds from disease beyond the eye. 

2. That which arises from disease within the eye. 

1. Atrophy of the Optic Nerve from Disease beyond the 
filye, — This form is mostly occasioned by cerebral or 
cerebro-spinal disease ; or by tumours within the orbit. 
Neuritis of both eyes may be thus induced, and atrophy 
of the optic nerves may follow as a consequence. Atrophy 
may, however, come on without neuritis, dependent no 
doubt upon cerebral causes, but which are often too 
obscure to be diagnosed. It is to atrophy of the nerve 
arising from disease beyond the eye that the term ' white 
atrophy' is properly applied. In the other forms of 
atrophy the papilla is also greyish white or white, and 
especially in their most advanced stages ; but the charac- 
teristic signs of white atrophy of the optic nerve are best 
found in cases arising from cerebral disease. See article 
Amaurosis, page 177. 

Ophthalmoacopic Appearances. — ^When the disease is 
fully advanced, the optic disc looks large, flat and of a 
bluish or pearly whiteness. The retinal vessels are gene- 
rally smaU ; the arteries often appear as mere threads, 
but in some cases, and especially in those which proceed 
from neuritis, the veins are large and distended. The 
small blood-vessels, which are usually seen on the disc, 
have shrunken from view, and the surface of the nerve is 
blanched and bloodless. There is frequently an excava- 
tion of the optic nerve, not from any increased tension 
of the eye, out from a shrinking from atrophy of the 
nervous elements, and a falling in of the central portion 
of the papilla. The peculiarities of this ' oitrophic cup* 
are, that it is a shallow excavation, shelving from the 
margin towards the centre of the nerve, quite different 
from the abrupt edges of the glaucomatous cup. The 
disc presents the peodiar bluish or milky whiteness of 
Atronhy, its vessels are small, and there is little or no 
displacement of them as they pass from the margin of the 
papilla on to the retina. For a description of the glau- 
comatous and the physiological excavations of the optic 
nerve, see article Glaucoma, page 96. 

2. Atrophy of the Optic Nerve from disease within tAe eye 
may be caused by chronic affections of the choroid or 
retina, by glaucoma, by acute inflammation of the eye, 
or by an injury producing extensive intraocular haemor- 
rhage. As the original disease subsides, the cloudiness 
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of the inflamed structures may partially and sometimes 
completely disappear, but the retina and optic nerve, in- 
stead of regaining their functions, undergo a slow process 
of atrophy, and ultimately all sight is extinguished. The 
ophthalmoscopic appearances are variable, and depend 
very much on the nature of the affection which has 
caused the atrophy. The optic papilla is ansemic, and of 
a cloudy or greyish white, but it has not generally the 
bnlliant tendinous whiteness of white atrophy ; its out- 
line is often indistinct or irregular, and its vessels are 
small and shrunken. In some cases the optic disc looks 
absolutely smaller than normal, and this is especially so 
if the eye is soft and somewhat shrunken. A cloudy film 
often pervades the whole fundus, and blurs the appear- 
ance of the structures behind it. Associated with this 
condition of the eye there are frequently to be seen 
patches of atrophied choroid with irregular deposits of 
pigment, and occasionally also a partial detachment of 
the retina. 

The Prognosis <md Treoitment. — The prognosis of atrophy 
of the optic nerve is very unfavourable. The only hope 
is, that if there is any sight remaining, it may be still 
retained. Our first effort must be to ascertain the cause 
of the atrophy, and then by appropriate remedies to 
arrest the progress of the disease. The treatment of the 
various affections which may cause atrophy of the retina 
and optic nerve will be foimd imder their respective 
headings. 

Atrophy op the Optic Neevb fbom Tobacco. — The 
theory that tobacco in excess will produce a peculiar form 
of wlute atrophy of the optic nerve, has received the sanc- 
tion of the late Dr. Mackenzie, and of Messrs. Critchett, 
Wordsworth, Hutchinson, and others. My own expe- 
rience at the Ophthalmic Hospital, however, leads me to 
dissent from this doctrine, as I do not remember ever 
having seen a case in which the loss of sight could be 
fairly attributed to tobacco ordy. There was always, in 
addition to the immoderate smoking, some other excess, 
such as intemperance, dissipation, or an undue mental 
strain with loss of rest. 
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AMAUBOSIS AND AMBLYOPIA. 

Amaubosis.— It is best to restrict this term to those 
cases of impaired vision and blindness which are due to 
cerebral or oerebro-spinal causes. Before the discovery 
of the ophthahnoscope, amaurosis was the generic name 
of a group of obscure diseases originating either within or 
beyond the eye, and characterised by a gradual failure of 
sight usually terminating in blindness. With increased 
fa^cility for diagnosis, most of these affections have now 
been traced to their right source, and have received their 
own proper name and place in the list of ophthalmic dis- 
eases. There still, however, remain a large number of 
cases, marked by a progressive diminution of sight, de- 
pendent on changes in the brain or spinal cord, the exact 
nature of which we are unable to estimate during life, and 
which from a want of a more precise knowledge may be 
conveniently classed under the heading of amaurosis. 

Although the cause of the blindness is at a distance 
from the eye, yet secondary changes soon take place in the 
optic papilla which enable the disease to be recognised by 
the ophthalmoscope, and its probable progress foretold. 

For many useful suggestions in the diagnosis and pro- 
gnosis of amaurotic affections, I am indebted to the valu- 
able paper on 'Amblyopia and Amaurosis,' by Yon 
Graefe.* 

In the examination of patients suspected to be suffering 
from amaurosis, we should ascertain, 

1. The history of the case. 

2. The state of the field, and the acuteness of vision. 

3. The condition of the optic papilla. 

1. The history of the case always affords important in- 
formation both as to the diagnosis and prognosis of the 
disease. By it we determine whether the loss of sight 
was sudden or gradual ; whether it was preceded by head 
symptoms, or by functional disturbances of other organs, 
as the kidneys, the liver, or the uterus ; or whether there 
had been any previous constitutional disease, such as 
gout, rheumatism, or syphilis. 

The duration of the impairment of sight is also an im- 

* Translated by Mr. J. Zachariah Laurence, from Zehender's 
Klin. Monatsbl. fUr Augenheilkonde, 1865, p. 129. Ophthalmic 
Keview, No. 7, p. 232. 



178 DISEASES OP THE OPTIC NERVE. 

portant element in forming a prognosis ; thus, if the 
defective vision has been for some months stationary, 
and all evidences of the disease to which it was apparently 
due have passed away, a favourable opinion would be 
given ; whereas, if the loss of sight is recent, and there 
are persistent head symptoms, we should conclude that 
the amaurosis is progressive, and will probably termi> 
nate in blindness. 

2. The State of the Field and the Acuteviess of Vision. — 
The condition of the visual field should be carefully tested 
by one of the methods described at page 187, so that any 
imperfection either as regards its periphery or its con- 
tinuity of surface may be accurately noted, as, according 
to Yon Graefe, the state of the field forms a good basis 
on which to ground a prognosis. In all cases of amaurosis, 
the acuteness of central sight should be ascertained and 
compared with the defects and extent of the field of vision. 
The following variations may be noticed. 

a. With diminished acuity of central vision, the field 
may be entire in its periphery and continuous throughout 
its area, whilst the visual power is reduced in all direc- 
tions. Such cases are usually stationary, and so far a 
hopeful prognosis may be given. 

13. With diminished acuity of central vision, the field 
may be contracted in one or more directions, or broken 
by blind patches (scotomata), whilst the visual power 
throughout the rest of its extent is greatly lowered. With 
these symptoms the disease may be considered procres- 
sive, and 3ie prognosis is blindiless. ^ 

y. There may be complete loss of central vision, but 
with a varying condition of the rest of the field. If in 
such cases the periphery and continuity of the field are 
good, there is reason to hope that the disease may be 
stationary, although there is but a slight prospect of re- 
covering the central vision which has been lost. The 
prognosis is therefore favourable, as the probability is 
that the patient will not go blind. If, however, in addi- 
tion to the central scotoma, there are other blind patches 
in the field, or the periphery is much contracted, so that 
the eccentric vision is greatly reduced, then the prognosis 
is most unfavourable, and blindness may be predicated. 
It must, however, be remembered that the prognosis of 
this form of centiul amaurosis does not apply to a similar 
state of blindness which may be produced by retinal 
hsemorrhage, or some other disease witMn the eye, the 
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seat of which can be accurately determined by the oph- 
thahnoBCope. 

f!. There may be h&nmpia or complete loss of half the 
field of vision, in many cases distinctly marked as if by a 
vertical line, on one side of which all is clear, whilst on 
the other all is dark. There are two forms of hemiopia 
to be noticed, the first called equUateral from the corre- 
sponding halves of the two retinae being affected : thus the 
ovier half in one eye, and the inner half in the other, may 
be jointly paralysed, or the reverse. In the second form, 
which is extremely rare, the irmer halves of the retinee 
of the two eyes are blind, but the hemiopia is more diffuse, 
and the limitation is seldom abruptly marked as in the 
former. To understand the distinction between these two 
classes of hemiopia, it is necessary to refer briefly to the 
anatomy of the optic tract, commissure, and nerve. The 
central fibres of each optic tract decussate in the commis- 
sure, and are connected with the optic nerve of the oppo- 
site side, and supply the irmer halves of the retinae ; 
whilst the outer fibres of each tract go to the optic nerve 
of the same side, and supply the outer halves of the retinae. 
Each eye thus receives nerve fibres from both optic tracts, 
the outer half of the retina being provided with filaments 
from its own tract, whilst the inner half is furnished from 
the one of the opposite side. Hence it is, that a clot of 
blood, or a tumour pressing on the optic tract only of one 
side, say the right, will produce hemiopia of the outer 
half of the right eye, and the inner half of the left. If, 
however, the commissure is the part affected, there will 
be hemiopia of the inner halves of both eyes. In testing 
the field of vision, the student must not forget that the 
right half of the field corresponds to the left half of the 
retina, and vice versa. 

The prognosis of hemiopia must depend very much on 
the cause which has produced it. If the half blindness 
originated from the pressure of some syphiHtic effusion 
on the optic tract, the sight may be regained ; or if it be 
from the presence of a blood clot, there is reason to hope 
that even if the vision should not be restored, the defect 
may remain stationary ; but if a cerebral tumour be sus- 
pected, the prognosis'^ most unfavourable. 

3. The condition of the optic papilla in cases of advanced 
amaurosis is that of white atrophy, as described at page 175. 

The symptoms which are associated with amaurosis are 
very variable. In one class of cases there is no pain in 

N 2 
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the eye or head, and no constitutional disturbance, the 
only symptom being a gradual fading away of sight. 

in another class, the blindness is preceded by acute 
head symptoms, which may last for several days or longer, 
and then either cease altogether, or greatly diminish. 
With the cessation or diminution of the pain in the head, 
the first indications of failing sight are noticed. The 
patient may regain his health and the full enjoyment of 
all his mental and physical powers, but his sight steadily 
fades until he is in absolute darkness. The loss of yision 
in these cases is no doubt due to some organic changes in 
the brain produced during the acute inflammatory attack, 
when the pain in the head was severe. The cause was 
transitory, but its effects are permanent. 

In a third class, the pain in the head is continuous, the 
patient is never hee from suffering. Intense headache 
is the first symptom of the disease, and it precedes the 
loss of sight. Although at times its severity is lessened, 
it is never absent. I have had such patients tell me that 
they would not mind being blind, if they could only be 
free from pain. These are the most distressing of the 
amaurotic cases ; we can do nothing for the absolute blind- 
nessy and but little for the condcmt pawij as the prepara- 
tions of opium are seldom tolerated. 

Amaurosis may be associated with epilepsy, hemiplegia, 
and locomotor ataxy. It may also occur with paraplegia : 
Dr. Hughlings Jackson says, *Dr. Brown-S^quard has 
frequency drawn my attention to cases of paraplegia in 
which amaurosis has also existed, without any other sym- 
ptoms to suggest disease within the cranium.' .... 
' The blindness he believes is the result of eccentric irri- 
tation. Dr. Wilks also has observed several such cases. ** 

State of the Pupil. — In the early symptoms of amau- 
rosis dependent on brain disease, the pupil is rather 
dilated and sluggish ; but in the later stages it is widely 
expanded and fixed, giving to the eyes the peculiar vacant 
stare which is so characteristic of blindness from cerebral 
disease. When, however, the amaurosis is due to some 
affection of the spinal cord, the pupil is frequently con- 
tracted. See Mtosih, page 74. 

The Co/uses of Amcmrosis may be chiefly classed tmder 
the following headings : — 

1. From Diaease cf the Cerebrum. — ^Amaurosis usually 

* On Defects of Sight in Brain Disease. Royal London Ophthalmic 
Hospital Reports, vol. iv. p. 17. 
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affects both eyes ; they may be. attacked aimultaneouBly, 
or the blindness may be more advanced in one than the 
other, but as a rule both are ultimately involved. This 
can be reasonably anticipated by remembering how inti- 
mately the two optic nerves are associated within the 
brain by commissural fibres. Dr. Hughlings Jackson 
remarks, ' The kind of amaurosis whidi we most fre- 
quently find with disease of the central nervous system 
is, in my experience, invariably double, although one eye 
may suffer before the other. I do not say that blindness 
of one eye does not occur with other symptoms of disease 
of the nervous system, but that it does not occur from 
disease of the brain-mass.'^ Tumours of the brain, cere- 
bral haemorrhage, softening of the brain, hydrocephalus, 
meningitis, syphilitic deposits, and embolism, may all be 
productive of amaurosis. 

2. From Diaease of the CereheUum. — In some remarks 
which Dr. Hughlings Jackson kindly gave me on amau- 
rosis from this cause, he says, it has been long known 
that blindness may coexist with disease of the cerebellum, 
but it is by no means clear that the blindness depends on 
the want of that part of the cerebellum which the disease 
destroys. For as the loss of sight occurs only when the dis- 
ease is 'coarse,' such as from tumours, blood clot, &c., 
he believes that it is induced by the irritation of the 
foreign body lying in the brain, and not from the destruc- 
tion of any centre connected with sight. As a conse- 
quence of this irritation the optic nerves become inflamed, 
and the ultimate loss of sight is due to this cause. 

3. From Disea^se of the Spinal Cord. — ^Amaurosis may 
occur with paraplegia, and it is frequently met with in 
locomotor ataxy, and especially when the disease is in an 
advanced stage. The blmdness is usually confined to one 
eye. Dr. Trousseauf says, ' both eyes may be affected, 
although this rarely happens.' The pupil in spinal 
amaurosis is frequently contracted, and this is generally 
the case when the part of the cord affected is in the cer- 
vical region. 

4. From Uterine Dermigements. — A very acute form of 
amaurosis, which will run its course to blmdness in a few 
days or weeks, is occasionally produced by a sudden sup- 

• On Defects of Sight in Diseases of the Nervous System. 
Royal London Ophthfdmic Hospital Reports, vol. iv. p. 390. 

f Trousseau's Clinical Medicine, translated by the Sydenham 
Society, voL i p. 156. 
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pression of the menses. It is usually aocompanied by 
intense headache, with vomiting or a feeling of nausea. 
In one case which I published,* so rapid was the loss 
of sight, that in fifteen days &om the first symptoms 
the patient retained but little more than a mere per- 
ception of light with either eye. Examined with the 
ophthalmoscope, the retinal circulation was seen to be 
interrupted ; the return flow of blood was impeded. 
Although the symptoms were those of pressure on some 
part of the cerebrum, yet whether the pressure was 
caused by distension of the vessels, or by an effusion of 
blood, lymph, or serum, could only be conjectured. 
Under the influence of 10 gr. doses of the iodide of 
potassium, the functions of the uterus were restored at 
the next monthly period, and the patient began gradually 
to recover her sight. In three months she was able with 
one eye to read No. 1, and with the other No. 10 of 
Jaeger's test types. The report concludes by stating 
that the improvement was still progressing. Ajnenor- 
rhoea, or irregular and scanty menstruation, mav also 
cause amaurosis ; but the symptoms are more chronic 
than when induced by an acute suppression. (See Tseat- 
MENT OP Nburo-Retinitis, page ii4.) 

In some obscure manner amaurosis is occasionally con- 
nected with pregnancy. A remarkable instance of this 
form of blindness came under my care at the Ophthalmic 
Hospital, and will be found related in our Reports, f The 
amaurosis was recurrent ; it commenced during the ges- 
tation of the eighth child, and recurred in each succeed- 
ing pregnancy. After the birth of her eighth child the 
patient regained sufficient sight to read No. 10 of Jaeger, 
and to do needlework ; but after the ninth her recovery 
was. less complete, and in the sixth month of her tenth 
pregnancy she had become blind with one eye, and 
could only count fingers with the other. 

5. Frmn, Loss of Blood. — ^Amaurosis may occur from a 
large and rapid loss of blood. I have known it come on 
suddenly from extensive flooding during parturition, and 
the blindness has been permanent. Cases have also been 
reported in which it has followed vomiting of blood. 
The loss of sight may be immediate, or it may be gra- 
dual. 

* Medical Times and Gazette, August 1, 1863. 

t Royal London Ophthalmic Hospital Reports, vol. iv.p. 65, 
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6. From Reflex IrritcUion. — ^Amaurosis may be induced 
from injury or disease involving branches of the fifth 
nerve, at a distance from the eye. Several instances have 
been quoted by Mr. Hutchinson,^ which illustrate, as he 
says, *■ more or less directly the influence of the sensitive 
nerves of the face upon the functions or nutrition of the 
eyeball. ' In some cases the blindness is preceded by 
intense neuralgia, whilst in others there has been a loss 
of sensibility on one side of the face. A very interesting 
case of amaurosis of one eye, consequent on acute abscess 
of the antrum, produced by a carious tooth, has been 
recorded by Mr. James Salter, f The loss of sight was 
permanent. 

Monocular cumaM/rosis may arise from any cause which 
induces pressure on the optic nerve of one eye only, such 
as a tumour or some syphilitic exudation, either just 
within, or immediately external to the orbit ; or it may 
be produced by embolism, or by disease of the spinal cord. 

For the treatment of a/mav/rosisy no definite course can 
be laid down ; the blindness is secondary to so many dis- 
eases. The cause of the defective sight must be sought 
for by a careful examination into the history and the ac- 
companying symptoms. The most hopeful cases are those 
which are acute and dependent on some sudden arrest of 
the function of one of the internal organs, or upon pre- 
vious syphilitic disease, and where sufiicient time has not 
elapsed for any organic changes to have taken place 
either from the pressure of inflammatory exudations, or 
from atrophy. 

Ajobltopia (afx^Xvi', dull, (Stlfy the eye) has the same 
signification as amaurosis {dfiavpow, to render ohscu/re), the 
former meaning diill vision, the latter obscure. These 
synonymous terms have created great confusion, as they 
have not only been applied indiflerently, but lately they 
have been used in combination ; thus, a form of blindness 
has been described under the title of * Amaurotic Ambly- 
opia.' It would be well to restrict the name Amblyopia 
to those impairments of sight which are apparently due 
to imperfect perception from defective innervation, or to 
a loss of the nervous sensibility of one eye from disuse. 
In this sense the word has been applied by many to 

* Royal London Ophthalmic Hospital Reports, vol. iv. p. 120. 
t Medlco-Chirargical Transactions, vol. xlv. 
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denote the dull sight which is so frequentlj found in 
one eye in cases of strabismus, where no structural change 
can be detected by the ophthalmoscope to accotmt for the 
loss of power. The term amblyopia may be also rightly 
used to designate the dimmed vision brought on either 
by the retina being over-wrought, or by its being rendered 
dull and unimpressible from drink and debauchery. 

Hemebalopia — Day-gigkt, Night-hlindnesa — is a defect 
of sight varying in degree from dimness to almost com- 
plete darkness after the sun has gone down. It is most 
frequently met with amongst sailors, soldiers, and others 
who have been much in the tropics. It is due to a 
blunted sensibility of the retina, which fails to appreciate 
fully the impressions which are produced by a dim light. 
Night-blindness is frequently met with in retinal affec- 
tions, and especially in retinitis pigmentosa ; but the 
hemeralopia to which I now refer is a functional disease, 
and quite independent of any structural change. 

Causes, — ^Although the constant exposure to strong 
glare exercises a certain influence in producing night- 
blindness, yet the predisposition to it is given by an im- 
paired and debilitated state of health. In this opinion, 
all who have had much experience of this affection seem 
to be agreed. During ilie Crimean war, hemeralopia 
was frequent both amongst the soldiers and sailors, and 
the evidence of the medical officers coincided in attri- 
buting it to either scurvy or debility from exposure and 
privation.''^ In a paper by Dr. Alexander Bnrson, * On 
Night-blindness in connection with Scurvy, ^f he says 
that 'it most unquestionably occurs much more fre- 
quently in scurvy than is generally supposed ; but in 
consequence of the simultaneous existence of some more 
serious symptoms of a less ambiguous character, it fre- 
quently passes unnoticed. ' He then adduces some forcible 
examples of hemeralopia occurring with scurvy amongst 
ships' crews, all of which were successfully treated by 
giving the eyes rest, and curing the scorbutic symp- 
toms by a proper diet of fresh meat and vegetables ; and 
he concludes by expressing his opinion that the disease is 
* entirely dependent on an improper or erroneous diet.' 

Hemeralopia has also been attributed to ague, or to 

* Royal London Ophthalmic Hospital Reports, vol. ii. p. 35. 
t Ibid. p. 40. 
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some other fonn of marsh fever. My own experience, 
however, of the disease is, that it is peculiarly liable to 
attack patients whose eyes have been long subjected to 
excessive glare, and whose constitutions have been de- 
bilitated either from scurvy, ague, or from a diet defi- 
cient both in quantity and in quality. 

Exa/mmed wUh the Ophthalmoscopej no change can be 
detected in the choroid, retina, or optic nerve, to account 
for the impairment of function. 

Treatment. — If there is any evidence of scurvy, an 
anti-scorbutic diet should be prescribed, with two or three 
oranges, or the juice of one or two lemons daily. The 
citrate of potash may be also given twice or three times 
a day, and if there is ansamia, each dose may be com- 
bined with gr. 3 to gr. 5 of the citrate of ammonia and 
iron. 

If ague or remittent fever can be traced as a possible 
cause of the disease, quinine should be freely given, and 
continued for at least six or eight weeks. The eyes should 
be rested, and all exposure to glare or strong lights 
avoided. I have tried keeping the patient in absolute 
darkness for a week at a tune ; but the relief was not 
sufficient to compensate for so long an exclusion from 
light. Blisters to the temples and behind the ears, are 
perfectly useless, they only serve to irritate the patient, 
and do no good. 

Snow-blindnisss is a temporary loss of sight from the 
dazzling caused by brilliant whiteness. A similar con- 
dition is produced by the excessive glare of artificial 
light. I have had patients from the light-ships around 
the coast who have complained that a^r trimming the 
lamps at night, they have been for some minutes abso- 
lutely blinded, and that they have not completely re- 
covered from the paralysing effects of the intense glare 
for some hours. 

The i/reatment consists in wearing dark neutral-tint 
glasses to diminish the intensity of the light. 

Colottr-Blindness — ChromO'paeudopsis — Dichromic 
Vision — is a defect of sight by which the power of distin- 
guishing colours is either diminished or lost. The experi- 
ments of Professor Maxwell on the mixture of the colours 
of the spectrum* show * that for the normal eye there are 

* Philosophical TraiLsactions, 1860. 
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three, and only three, elements of colour ; and that in the 
colour-blind one of these is absent.' He has further 
proved that * the elementary sensation which they do not 
possess is that which is excited in normal eyes by the ex- 
treme red end of the spectrum.' Hence he concludes 
that * colour-blind vision is not only dichromic, but the 
two elements of colour are identical with two of the three 
elements of colour as seen by the ordinary eye ; so that it 
differs from ordinary vision only in not perceiving a par- 
ticular colour, the relation of which to known colours may 
be numerically defined. ' According to the same authority 
a colour-blind person sees red and sea-green as grey ; 
scarlet and green as yellow ; and rose-colour and blue- 
green as blue, whilst he distinguishes the shades of red 
&om each other, and also the shades of green from each 
other. If such a person looks at a red and a green through 
a red glass, the green will appear darker, but the red will 
be nearly as bright as before ; and if he uses a green 
glass the red will be darkened, but the green will be little 
altered. * In this manner,' Mr. Maxwell says, * I have 
made colour-blind people distinguish the colours of a 
Turkey carpet.' If, therefore, he suggests, one who is 
colour-blind had the courage to wear a pair of spectacles 
with one eye red and the other green, he would probably, 
in course of time, come to form a judgment of red and 
green things intuitively. He would never acquire our 
red sensation ; but if he really wished to know what things 
were red, and what green, he would learn to do so as 
well as if one had been marked with an K, and the other 
with a G. Professor Pole, in his account of his own colour- 
blindness,'^ states that his vision was perfectly dichro- 
mic. He could distinguish clearly blua and yellow, 
and the colours produced by their combination, but he 
could not tell red from green, ' the appearance of the 
green division in Chevreul's colour circle, ' he says, * cor- 
responds with that of the red or opposite one.' 

There are three varieties of colour-blindness met with 
in practice : — 

1. The dichromic vision just described, in which the 
sensation of red is wanting. 

2. The inability to distinguish shades of colour. 

3. Achromatic vision, or the want of power to recognise 

any colour, everything appearing as either white, black, 

or grey. 

* Philosophical Transactions, 1859. 
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1. The dichromic form of colour-blindness is usually a 
congenital defect, but it may also occasionally be the result 
of disease. 

2. The inability to distinguish shades of colour may be 
congenital, but it may also be induced from over-use, or 
the constant strain of the eyes in looking at colours. I 
had a patient under my care at the hospital who had been 
engaged for many years in a colour warehouse, and whose 
chief business consisted in sorting and matching colours. 
For this duty he had acquired a special reputation 
amongst his fellows. Gradually, however, his powers 
began to fail him, and when he applied to the hospital for 
relief, he could only distinguish whole colours, and had 
lost the faculty of discriminating shades of tint. 

3. Achromatic vision is rare, and is, I believe, generally 
produced by disease. Dr. J. J. Ohisholm, of Charleston, 
S.C. (U.S.A.), has related a case of optic neuritis in which 
the patient's vision was for a time achromatic. ^ The 
restoration to chromatic vision showed itself,' he says, 
* in a slowly-growing perception of blue shades. After 
some months, the shades of yellow could be perceived. 
Beds cannpt yet be detected. All shades of red appear 
brown.'* 

Dr. Argyll Robertson has also published a case of spinal 
disease, in which myosis and colour-blindness existed. The 
patient lost all perception of colours, although previous to 
his illness he used to distinguish them readily, f 

To ASCERTAIN THE PERFECTION OF THE FlELD OF 

Vision, the patient should be placed about one and a half 
feet in front of the surgeon, and having closed his sound 
eye with his hand, he should be told to look steadily 
with the affected one at the nose or the eye of the 
examiner. Whilst the eye is thus fixed, the surgeon 
should keep one or both of his hands moving gently 
along the line of the circumference of an imaginary circle 
which about corresponds with the normal field of vision, 
carefully noting those points at which the patient says 
the hand becomes either indistinct or lost. If the patient 
should be unable to distinguish the movements of the 
hand at one and a half feet, it may be approximated to 
the eye, and a smaller circle be described ; the parts at 

* Royal London Ophthalmic Hospital Reports, vol. vi. p. 214. 
t Eye Symptoms in Spinal Disease. Oliver and Boyd, Edinburgh, 
1869. 
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which the sight is the most defective or wanting being 
still accurately observed. 

To map ovit the Jleld of vision, the patient should be 
directed to stand in front of a black diagram board, 
placed at twelve inches distance from him. Covering with 
his hand the eye which is not under examination, he 
should fix the other on a small white cross which has been 
drawn in the centre of the board and on a level with his 
eyes. Whilst his eye is thus fixed by steadily looking on 
the cross, a small white disc at the end of a piece of wire 
is to be moved in different directions over the board, and 
at whatever spot it is clearly seen, a + is to be made ; 
when only dimly recognised, a — ; and when not visible, 
an 0. Each series of symbols are now to be connected 
with lines, and a map will be thus drawn, which will 
fairly represent the patient's field of vision. 

To facilitate the copying and reduction of such a dia- 
gram, the board should be ruled in three-inch squares, 
when the drawing can be easily transferred to properly 
ruled paper. 

THE OPHTHALMOSCOPE. 

Ophthalmosoopes are divided into two classes : — 

1 . The homocentric, with the mirror concave. 

2. The heterocentriCy with the mirror plane or convex, 
to the side of which is attached a moveable arm support- 
ing a biconvex lens. 

The mirrors may be made of silvered glass or of polished 
metal ; the latter is preferred, as the 3lumination is less 
intense than from the former, and is yet sufficient for all 
ophthalmoscopic purposes. 

There are portoile, fixed and bmocvlar ophthalmoscopes. 

The Portable Monoculab Ophthalmoscopes are 
chiefly used, and of these the most efficient are Lieb- 
reich's, Coccius's, and Zehender's. 

Ldbbbeich's Ophthalmoscope (fig. 25) consists of a 
polished concave metal mirror one and a quarter inch in 
diameter, and of about eight inches focal length, with a 
sight-hole about one line in diameter in the centre. This 
is cased in a rim of metal with a back piece perforated to 
correspond with the aperture in the mirror. At the 
lower and central part of the rim a handle is fixed, and 
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at the side on a level with the sight-hole there is attached 
a jointed ann which supports a clip for an ocular lens, to 
be placed, when required, at the back of the mirror. This 
lens may be either concave or convex, according to the 
requirements of the person who uses the ophthalmoscope. 

Fig.2fi.* Pig.26.» 





Coccius's Ophthalmoscope (fig. 26) consists of a plane 
metal mirror, set in a metal frame, which is furnished with 
a handle and clip for an ocular lens, as in Liebreich's 
ophthalmoscope. It has, however, in addition, a jointed 
arm at the top of the stem, with a clip for a large biconvex 
lens of about five inches focal length, which is placed, 
when the instrument is used, at a certain angle with the 
mirror, on which it collects the rays of light from the lamp. 

The following is Mr. Soelberg Wells's account of the 
mode of using Coccius's ophthalmoscope : * The col- 
lecting lens is to be turned towards the flame, which 
should be somewhat more than twice the distance of the 
focal length of the lens from the observer. The mirror 
is then to be set somewhat slanting to the lens and the 
eye of the patient. If the mirror is properly adjusted 
for the lens and the flame, we shall obtain, if we throw 
the image of the flame upon the palm of our hand or the 
cheek of the patient, a bright circle of light, with a small 
dark central spot, which corresponds to the opening in the 
speculum. The dark spot is then to be thrown into the 
pupil of the eye under examination, the surgeon placing 
the mirror close to his own eye, and looking through the 
aperture into the patient's eye, which should afford a 

* Copied from Hulke on the Ophthalmoscope. 
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bright luminous reflex.'* For the indirect examination 
a biconvex lens of from two to three inches focus will be 
required to be held in front of the eye, as with other 
ophthalmoscopes. 

Zehendeb's Ophthalmoscope consists ' of a conveac. 
metal mirror, set in a metal frame, and furnished with 
clips for an ocular and a lateral biconvex lens, in the same 
manner as Coccius's. 

Of these three instruments I prefer Liebreich's : the 
student can learn how to use it with more rapidity than 
either of the other ophthalmoscopes, and it answers well 
all the practical purposes for which it is required. Coc- 
cius's instrument is considered by many to be superior to 
Liebreich's, and its claims have been specially advocated 
by those who have long worked with it. The advantages 
which it has over Liebreich's are, that by means of the col- 
lecting lens the focal length of the mirror can be changed, 
and the degree of illumination increased or diminished ; 
there is less reflection from the cornea ; and it is more 
efiicient for direct examination. The merit which is 
claimed for Zehender's ophthalmoscope, is that it is the 
best for direct examination ; but for the inverted image it 
is inferior to the other two. 

A very portable and convenient ophthalmoscope is 
made by Messrs. Weiss. It consists of a very slightly 
concave silvered glass mirror, enclosed in a pocket-case 
with a two, or two and a half inch focus lens. The mirror 
is framed and backed with horn ; and the lens is encircled 
with a frame of sufficient depth to protect its central 
prominent part from being scratched when it is laid on 
the table. 

Fixed Ophthalmoscopes are too large and heavy to 
be of much service except for demonstration, or for 
artistic purposes. When once adjusted to the patient's 
eye, a number of students can look through the instru- 
ment in succession ; or a sketch of the fundus can be 
readily taken, as the eye is kept under observation whilst 
both hands of the sui^geon are free for drawing. The 
best of the fixed ophthalmoscopes is Liebreich's, or a 
modification of it by Messrs. Smith and Beck. 

* Wells's Treatise on Diseases of the Eye, p. 292. 
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BiMOcuiuUt OpHTBALHoacoPES. — Th« odTantages of 
using both ejes in making ophthalmoBCopic esaminatioiiB 
are very great. With a binocular insi^ment a stereo- 
scopic view ia gained of the fundus of the eye. Some 
parts are seen in relief, vhilHt others stand out in a 
manner which it is imponsihle even for the most practised 
observer to obtain wiUi a monocular ophthalmoscope. In 
using a binocular instrument, the lamp should be placed 
behind and above the head of the patient. It is of course 
essential that the observer should himself possess bin- 
ocular vision, and that the ophthalmoscope should be 
BO adjusted as to enable ti'i" to look throu^ both sight- 
holes and see a single object. The two best binocular 
instruments are, one by Dr. Oiraud-Teulon, the inventor 
of the first binocular ophthalmoscope, made by M. Nachet 
of Paris ; and the other by Messrs. Laurence and Heisch, 
made by Messrs. Murray and Heath of London. 




How ro WOEK WITH THE OruTHALMOSCOPB. — To Com- 
pletely explore the whole fundus of the eye and to ascer- 
tain thestjtte of the lens and the vitreous, the pnpilahonld 
be widely dilated with atropine ; but where the desired 
information can be obtained without such a thorough in- 
vestigation, it will be nnnecessary and undesirable to sub- 
mit the patient to this annoyance. The examination 
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muBt be conducted in a darkened room, and with a lamp 
provided with a bright steady flame. The most conve- 
nient light is a small gas lamp at the end of a moveable 
arm, which can be turned in aU directions and raised or 
lowered as may be required. The burner should be a 
porcelain argand, protected with a piece of wire gauze 
below to regulate the draught. The chimney should be 
a tube of plain white glass, ol a uniform diameter through- 
out its length. When gas cannot be obtained, a moderator 
or a reading lamp without the shade will answer almost 
as well. With all ophthalmoscopes, except the binocular, 
it will be found most convenient to place the lamp on the 
left-hand side of the patient, and with the flame on a level 
with, and a Uttle behind the eyes to be examined. 

To use a monocular hand ophthahnoscope — say Lieb- 
reich's — the observer sits or stands in front of the pa- 
tient, so that his eyes are a little above the level of those 
under examination, and at about eighteen or twenty in- 
ches distance from them. He then with one hand holds 
the ophthalmoscopic mirror close to his own eye, and at 
such an anffle that he catches upon its polished surface 
the rays of hght from the lamp, and reflects them into the 
eye of the patient. Looking through the sight-hole of the 
mirror into the eye thiis illumined, he proceeds to make 
either an indirect or a direct examination of its fundus. 

For the indirect method he holds in his other hand, be- 
tween his forefinger and thumb, an object-glass of two or 
two and a half inch focus in front of the patient's eye, and 
at from one and a half to two inches distance from it, 
steadying the lens by resting his fingers on the forehead, 
as represented in the woodcut (fig. 27). By moving 
his own head a little backwards or forwards as may be 
required, he soon succeeds in bringing into view a clearly 
marked inverted aerial image of the fundus of the eye he 
is examining. 

The size of the inverted image may be increased by 
placing an ocular convex lens of about ten inch focus in 
the clip behind the sight-hole of the mirror, and using at 
the same time an object-glass of from three to four inch 
focus. With this combination it will be necessary to ap- 
proach the head nearer to the patient's eye. In order to 
obtain a view of the various parts of the fundus in suc- 
cession, it is requisite to direct the patient to turn his eye 
in different directions, and for this purpose it is conve- 
nient to have fixed objects to which to call his attention. 



LATERAL ILLUMINATION. 193 

To see the optic nerve, the patient should be told to look 
at the tip of the observer's ear most distant from him ; 
thus if the right eye is under examination, he should look 
at the right ear of the siucgeon. By this means the globe 
is slightly inverted, and the optic papilla is brought under 
observation. 

To examine the yellow spot, the patient should be 
directed to look straight before him at the eye of the 
surgeon, or through the sight-hole of the mirror. 

For the direct method, or the examination of the erect 
image, no object-glass will be required. The best oph- 
thalmoscope for this purpose is Zehender's or Coccius'^ 
either of which is to be preferred to Liebreich's. The 
surgeon will have to approximate the mirror to within 
one and a half or two inches of the eye under examina- 
tion. If either the surgeon or patient is myopic, a con- 
cave ocular lens should be placed behind the sight-hole 
of the mirror. When it is desirable to fully explore the 
fundus, the pupil should be dilated with atropine, 

Latebal OB Focal Illumination of the eye is an ex- 
tremely useful means for examining the surface of the 
cornea or the iris, and for ascertaining the state of the 
lens in cases of suspected cataract. The pupil having 
been first widely dilated with atropine, the patient is 
seated on a chair, and the lamp is so placed that its flame 
is on a level with, and a little in front of his eye, and at 
about two feet distance from it. A biconvex lens of two, 
or two and a half inch focus is then held so as to con- 
centrate a cone of light upon the eye, when by a slight 
movement of the glass in different directions each part of 
the structure under examination is in turn illumined 
until the whole of it has been satisfactorily explored. 
A second lens may be held in front of the eye, to be 
used as a magnifier if required. 

For a detailed account of the theory and use of the 
ophthalmoscope I must refer the reader to the excellent 
treatises by Messrs. Hulke and Henry Wilson, and to Mr. 
Carter's translation of Zander's work, with notes and ad- 
ditions by the translator. 
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CHAPTER VI. 

ANOMALIES OF REFBACTION AND DISEASES OF 

ACCOMMODATION. 

Akomalies of Refraction and Diseases of Aooom- 
MODATiON. — ^The power which the eye possesses of bring- 
ing to a f ocas on the retina rays of different directions, is 
termed a4xommodation. By tikis power the eye is able to 
distinguish clearly objects at various distances. The fact 
that we are unable to see distinctly at the same moment 
near and distant objects is condusive evidence that there 
must be a focussing power within the eye. Accommoda- 
tion is a muscular although an unconscious effort, and 
must not be confounded with refraction^ which is afsuniliy 
possessed by all eyes of bringing certain rays to a focus on 
the retina without any accommodative effort, and is de- 
pendent on the shape of the globe and on the media 
within it. The experiments of Helmholtz with his oph- 
thalmometer proved conclusively that during accommoda- 
tion for near objects the lens, and especially its anterior 
surface, is rendered more convex, and approaches the 
cornea ; and that the pupil contracts and advances whilst 
the periphery of the iris recedes. The agent through 
whidi the cluinge in the lens is effected is the dliaiy 
musde, but the mechanism by which this is accomplished 
has not yet been satisfactorily demonstrated. The con- 
traction of the pupil during accommodation Donders con- 
siders as probably only an associated movement. That 
the iris has no share in the process of accommodation was 
proved in a case tmder the care of Yon Graefe,^ where he 
removed the whole of the iris, and afterwards ascertained 
by a careful examination that the eye still possessed a 
range of accommodation which corresponded to the age of 
the patient. 

In a normal eye distant objects are seen without any 
effort of the accommodative power ; it is only for near ob- 
jects that there is active accommodation. This is proved 
by mydriatics — drugs which dilate the pupil and paralyse 
the acoommodation. If we drop into the eye one or two 

* Archiv fttr Ophthalmologie, vii. 2. 
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drops of a solution of atropiad sulphat. gr. 4, ad aquas J 1, 
we not only dilate the pupil, but in about forty minutes 
we paralyse the aocommodatiye power, that is, we relax it 
to its utmost. We then find that the patient is unable to 
define clearly near objects, but distant vision is unim- 
paired. 

An eye is said to be normally constructed or emmetropic, 
when it is able by virtue of its own refractive power, and 
without any effort of the accommodation, to unite to a 
focus on the retina parallel or distant rays. 

There are two ways in which the refraction may differ 
from that of the emmetropic eye. The axis of vision may 
be too long, so that parallel incident rays are brought to 
a focus in front of the retina, as in m/yopia ; or the axis 
of vision may be too short, as in hypermetropia, where 
parallel rays are tmited behind the retma. We have now 
to consider in succession the following conditions of the 
eye and the treatment which is suited to each : — 

Myopia, * Astigmatism, 

Hypermetropia, Presbyopia. 

The three first-named are anomalies of refraction, as 
the impairment of sight they produce may be altogether 
independent of any faulty state of the accommodation. 
Presbyopia, however, must be regarded as a normal state 
occurring in an emmetropic eye as a natural result of in- 
creasing years, and without any necessary defect of its 
power of refraction. 

MTOPIA. 

Myopia, or Short Sight, is usually dependent on a too 
great length in the antero-posterior diameter of the globe, 
so that the rays of light coming from a distance are 
brought to a focus in front of the retina, upon which circles 
of difi^sion are formed in the place of a dearly-defined 
image, and the object, therefore, appears confused and 
indutinct. Myopia may, however, be due to a too great 
refractive power in the eye, without any abnormal increase 
in the length of the globe, as in those exceptional cases 
of spasm of the ciliary muscle in which an undue rotundity 
is given to the lens. Nearly aU the cases of myopia are 
dependent on the first-mentioned cause, and the ex- 
tension of the antero-posterior diameter of the globe will 
be found to arise from a prolongation of the posterior 

oi 
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half of the eye. It is seldom that there is any change 
in the diameter in the anterior or corneal half. This 
increase in the length of the globe is usually accompa- 
nied by a thinning of the sclerotic, and a partial atrophy 
of the choroid, and is recognised by the names Posterior 
staphyloma, or Sclerotwo-choroiditis posterior. It is usually 
found in all cases of severe myopia. Graefe says that 
it is always present when the myopia exceeds |, that is, 
when a stronger concave glass than one of five-inch nega- 
tive focus is required to correct it ; but a posterior sta- 
phyloma will be often seen in myopia as low as ^ or ~. 
The staphyloma may be a uniform prolongation of ihe 
posterior coats of the eye, but it is genersdly a more or 
less marked ovoid bulging between the yellow spot and 
the outer margin of the optic disc. The great length of 
a highly myopic eye may be usually seen by drawing the 
outer canthus away from the globe with one finger, whilst 
the patient is made to look as much inwards as possible 
by directing his attention to an object on the other side 
of his nose. 

Myopic patients can usually see clearly near objects, 
but they are unable to make out those at a distance, and 
in endeavouring to do so they instinctively partially 
close the eyelids, to diminish the palpebral aperture. In 
this manner they cut off many of the peripheral rays 
which emanate from the object they are looking at, and 
by thus limiting the circles of diffusion they obtain a 
more sharply-defined image. 

Myopia may be hereditary, congenital, or acquired. It 
is generally hereditary, but not congenital, in IJiat it does 
not usually manifest itself until after eight or nine years 
of age. Myopia will be oft-en found to have existed in 
families for many past generations. Acquired myopia is 
occasionally seen in watchmakers, steel-plate engravers, 
and others, who for many years have been in the habit of 
applying their eyes for several hours daily to fine work, 
or to literary pursuits. Like all other bodily defects, 
when once acquired it may be transmitted, and so become 
hereditary. No doubt, to ensure this result, it is neces- 
sary that the eye should have been specially used through- 
out several generations. Myopia may be thus regarded 
as one of the evils of civilisation and high mental cul- 
ture. The great demand which scientific and manufao- 
turing pursuits make on the eyes, causes them to gradually 
attain through successive ages an increased growth and 
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development. Up to a certain point this is productive of 
improved vision — of sight which is good for both near 
and distant objects ; but beyond a fixed limit the eyes 
become too large, and myopia is the residt. 

Ophthalmoscopic Appeabances op a Myopic Eye. — ■ 
By direct exammation, that is, by aid of the mirror without 
the use of the object lens, the structures of the fundus 
may be seen at some inches from the eye, and if the 
patient be made to move his head in one direction, the 
retinal vessels will appear to travel in the other, showing 
that the image which is seen is inverted. The reverse of 
this occurs in the direct examination of hypermetropic 
eyes, when the parts at the fundus will seem to move 
with the head, proving that the image is erect. 

By an indirect ophthalmoscopic examination, that is, by 
the aid of both the mirror and object lens, the optic 
nerve and vessels appear rather smaller and brighter than 
in an emmetropic eye. In most myopic eyes evidence 
of a posterior staphyloma is seen in a small white band 
or crescent generally on the apjparent inner side of the 
optic nerve. This is known as the m/yopic a/rc or ereicent. 
It is caused by the prolongation backwards of the scle- 
rotic, and consequent stretching of that portion of the 
choroid which corresponds to the staphyloma. This ex- 
tension of the choroid induces atrophy and thinning of 
its texture, so as to render transparent that part of it 
which is adjacent to the optic nerve, and upon which the 
greatest puU is exerted, and thus to allow the white shining 
surface of the subjacent sclerotic to gleam through. Oc- 
casionally the choroid is completely detached around a 
portion of the margin of the optic nerve. The width of 
the arc is usually proportioned to the degree of the my- 
opia, and in severe cases it will sometimes extend entirely 
round the optic disc, or instead of a crescent there will be 
a large white irregular patch, over which the retinal ves- 
sels will be seen coursing. See article Scleeotico-Cho- 
BOiDiTis Posterior, page 162. 

Treatment of Myopia. — In examining a myopic eye the 
points to be decided are : — 

1. The degree of myopia and the range of accommo- 
dation. 

2. Whether the myopia is stationary or progressive. 

3. Whether it is simple or complicated. 
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1. The Degree of Myopia amd Ba/nge of Acconi/modaMon.* 
—Note at what distance from the eye the patient can read 
Ko. 1. This is his far point. If itsbe at 6, 8, or 10 
inches, the myopia is termed ^, |, or j^, as with a concave 
lens of 6", 8'' or 10" focus, he ought theoretically to be 
able to see clearly distant objects ; practically, however, 
he will require glasses of a lower focal power. 

Next determine his nea/r pomt, and this is done by 
ascertaining how dose to the eye he can read the same 
type ; the space between the near and far points will in- 
dicate the range of the accommodation. Having pro- 
ceeded so far, find out by trial with successive glasses the 
weakest concave lens with which the patient can see 
No. XX. at 20 feet. If no glass will bring his sight up 
to this standard, his acuteness of vision is impaired, and 
this defect is due to some other cause than simple myopia. 
See Complications op Myopia, page 200. 

Each eye should be tested separately by closing the 
one which is not under examination, telling the patient 
to place his hand over it. If one eye is more myopic 
than the other, it is as a rule best to give spectacles with 
both glasses of the same focal power as that which is 
suited to the least short-sighted eye. There are, however, 
exceptional cases where patients may be allowed to wear 
spectacles with glasses of different foci for the two eyes, 
but it is seldom satisfactory. In testing with glasses, 
each lens should be placed as close to the eye as it would 
be worn in the spectacle frame, as its strength is increased 
if it is held at a distance. 

If there is an insufficiency of the internal recti muscles, 
so that the patient is unable to converge both his eyes 
on a near object, and this defect is not corrected by the 
use of glasses, it wiU be necessary to divide one or both 
of the external recti. The external muscle of the most 
defective eye should be first divided, and if after an 
interval of a few days it is found that the efiect has not 
been sufficient, a similar tenotomy should be performed 
on the other eye. 

Chnerobl Btdea for the Selection of Glasses. — ^When the 
myopia is below ^, no spectacles should be worn, but the 
patient should be furnished with glasses in a folding 

* The best test types are those prepared by Dr. Snellen, of Utrecht. 
They may be obtained of Williams and l^orgate, Covent Garden, 
London. 
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frame, which he can apply to his eyes when looking at 
objects beyond his range of vision. 

In low degrees o;^ myopia, such as froiaj^ to ^\i if the 
accommodation is good, one glass wiU sumce for the pa- 
tient, and with it he will be able both to read and see 
distant objects. But if the accommodative power of the 
eye is much impaired, the patient will often require a 
reading glass of a low power. When stronger glasses are 
required, as in cases of myopia from about ^\ to h it will 
be well to give the patient spectacles with weak lenses 
for reading and stronger concaves for wearing in the 
streets or when looking at things at a distance. 

In high degrees of myopia, as from ^ upwards, the 
patient should not, as a rule, be allowed to wear con- 
stantly glasses which completely neutralize the myopia, as 
they will often fatigue the eye, and produce too much 
dazzling. He should be ordered, for constant use, the 
concaves which suit him best for reading and enable him 
to see well eight or ten feet in front of him, and in 
addition he should be given a pair of glasses in folding 
frames of a focus which wiU represent the difference 
between those he requires for reading and distance. 
These he may hold in &ont of his spectacles when looking 
at objects beyond the power of the glasses he has on ; 
thus a patient who requires — i for distance, and — ^ for 
reading, may be ordered spectacles with — ^ for constant 
wear, and a double eyeglass with — ^ for occasional use 
in front of his spectacles ; f or ^ — 3^ = ^. If the glasses 
dazzle, or if the eyes are irritable, much comfort may be 
often gained by ordering the lenses to be tinted with cobalt 
blue ; and this is especially beneficial if the eyes have to 
be much used with artificial light. 

2. Whether the Myopia is stationa/ry or progressvve, — 
In most young people the myopia is progressive ; it is 
therefore of the utmost importance that the rules which 
are given imder the heading of Genesal Dibeotions, 
should be strictly followed, in order to retard, if possible, 
its increase, and render it stationary. 

In stationary myopia of a low degree, the sight may 
steadily improve as age advances, and idtimately the 
patient may be able to discard the use of glasses, but this 
is rather exceptional. In myopia of a high degree there is 
always a strong tendency to increase. If the progress is 
rapid, it is usmdly accompanied with symptoms of irrita- 
tion, which require careful management. The patien 
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complainB of muscsB, flashes of light and globes of fire ; 
the eyes will flush easily when reading, or often without 
an apparent cause, and they look red and irritable. "With 
such symptoms the use of glasses should be for a time 
abandoned, or only those of a low power allowed, sufficient 
to enable the patient to perform the duties absolutely 
required of hun. A leech to each temple, repeated 
every two or three days for a few times, will sometimes 
give great relief. A small blister of the size of a shilling 
may also be applied behind the ears, and repeated from 
time to time, so as to keep up a little counter-irritation ; 
or some stimulating liniment may be used for a similar 
purpose. The eyes may be frequently bathed with a 
cold lotion (F. 35, 37), which may be applied over the 
closed lids with a fold of linen when the patient is lying 
down. The most important treatment, however, consists 
in rest to the eyes, by abstaining from all work, and 
especially that which induces a stooping position of the 
head. 

3. Whether the Myopia is simple or compUcated, — If 
suitable concave glasses fail to make the patient read No. 
XX. , Snellen, at 20 feet, there is superadded to the myopia 
some other defect to account for his impairment of vision. 
Myopia may be complicated, 1, with amblyopia or weak 
sight, due to defective sensibility of the retina ; 2, with 
astigmatism ; 3, with an increasing posterior staphyloma 
and atrophy of the choroid ; 4, with deficiency of power 
of the internal recti muscles (muscular asthenopia) ; 5, 
with opacities of the cornea ; 6, with opacities of the 
vitreous ; 7, with choroidal or retinal haemorrhage ; 8, 
with partial detachment of the retina. For the treat- 
ment of all these complications the reader is referred to 
the different sections, under which they wiU be found in 
the index. 

General Di/rections for Myopic Patients, — ^Avoid all stoop- 
ing positions of the head, as they tend to cause congestion 
of the eyes. In reading, sit with the head thrown back^ 
and bring the book to the eyes instead of taking the eyes 
to the book. Never, if it can be avoided, read books 
printed in narrow double columns ; the having to relax 
frequently the accommodation, as the eye travels from 
one short line to the next, tends to induce fatigue. Never 
read in a moving carriage ; the repeated jolts displace the 
words on which the eye is fixed, and tire the eye by 
requiring it to keep readjusting itself. If the eyes grow 
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fagged whilst reading, rest awhile, and do not resume 
work until they are refreshed. Avoid working by an 
artificial light, and especially gas which flickers. The 
best lamps are the so-called ^reading lamps' provided 
with a shade which throws their light on the object to be 
seen, and leaves the rest of the room in comparative 
darkness, into which the eye can roam when feeling 
fatigued. When the eyes are tired, or hot and irritable, 
the best application is cold water, with which the eyes, . 
the lids being closed, may be bathed ; or a gentle stream 
of cold water may be carried against the closed lids by 
means of the siphon eye-douche. 

Hypebmbteopia is the reverse of myopia ; for whereas 
in myopia the optic axis was too long, and parallel rays, 
or those emanating from distant objects, were brought to a 
focus in front of the retina, in hypermetropia the antero- 
posterior diameter is too short, and the focal point of 
parallel rays is hekmd the retina. The residt of this 
defect is that only convergent rays can be brought to a 
focus on the retina. The hypermetropic eye is conse- 
quently unable to receive correct impressions of things at 
a distance when in a state of repose, that is, with its 
accommodation relaxed, but it has to bring into action 
its focussing power, in order to converge sufficiently the 
parallel rays. The strain on the accommodation is there^ 
fore in proportion to the nearness of the object. 

Adopting Donders's classification, hypermetropia may 
be divided into acqvbired and origmcd. The obcquired is 
occasionally met with in old people, generally above 60 
or 70 years of age, when it ls associated with presbyopia. 
Hypermetropia may thus be often foimd in an originally 
emmetropic eye. The patient not only reqiiires convex 
glasses for reading and looking at near objects, but the 
refractive power of the eye has become so reduced that 
he also needs convex glasses for distance. Another form 
of acquired hypermetropia is found in cases of what 
Ponders calls ' aphakia,' or absence of the lens from the 
dioptric system of the eye. This may occur from extrac- 
tion of the lens for catsuract, or from a dislocation of the 
lens out of the field of vision from an accident. In both 
of these cases convex glasses are reqidred for distance. 

Origmal hypermetropia may be said to exist in two 
states, the manifest and the latent. 
. The manifest is that degree of hypermetropia which tho 
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patient exhibits before the aooommodation has been 
paralysed with atropine. 

The latent is the amount of hypennetropia which is 
found after the accommodation has been paralysed with 
atropine, and which was not manifest so long as the 
patient exerted his focussing power in looking at distant 
objects. 

Donders further divides hypermetropia into abwlutey 
relative^ and faeuUative. 

Ahaolwte is when the eye can neither read fine print, 
nor tell clearly distant objects. With the strongest con- 
vergence of the eyes the patient cannot accommodate for 
parallel rays. This form is seldom met with in the young, 
as with them there is nearly always a certain amount of 
accommodative power, which enables them to overcome a 
portion of the hypermetropia. 

Relative hypermei/ropia is when, in order to see clearly 
a near object, say at a distance of sixteen inches, the eyes 
are obliged to converge as if looking at one at twelve 
inches. The patient can only acconmiodate for the real 
point, by converging the visual lines to another point 
nearer to the eyes ; in fact, by giving to them a periodic 
convergent squint. 

Fa4yidtative Hypermetropia is when the patient can see 
clearly distant objects, either with or withoiit convex 
glasses, and he can also, with an effort which is almost 
unperceived, read and write well-, but the eyes are 
specially liable to suffer from asthenopia when called 
upon to perform much continuous close work. Such eyes 
adBO soon become presbyopic. 

Treatment of Hypermetropia. — Find out the degree of 
hypermetropia, and then furnish the patient with such 
glasses as will best remedy his defect. 

To ascertam the degree of Hypermetropia. — ^First direct 
the patient to look at No. XX. at 20 feet distance, and 
find out the strongest convex glass with which he can 
clearly make out that type. The strength of the lens wiU 
indicate the degree of mcmifest hypermetropia : thus if an 
eighteen, or twenty-inch focus convex glass be required, 
the patient is said to have a tnanifest hypermetropia of 
^ or ^. He should then be directed to read No. I. with 
this glass, and if he can do so with facility he may be 
allowed a pair of spectacles with lenses of the same 
focus for constant use ; but if he should be unable to see 
the type or only to make it out with difficulty, stronger 
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glasses should be tried in succession until the eyes aro 
suited. The spectacles which are thus furnished to the 
patient wiU probably, however, only suffice him for a 
time, as they do not neutralize his latent hypermetropia, 
and this will gradually become manifest as the patient, 
by the aid of lus glasses, ceases to strain his acconmioda- 
tion for distance. After a time he will probably, there- 
fore, require stronger glasses. In low degrees of hyper- 
metropia, for practical purposes this examination may 
be sufficient, and suitable glasses may be thus given to 
the patient ; but in all severe cases the amount of latent 
hypermetropia should also be ascertained. To do this, 
he accommodation of the eye should be first paralysed 
by dropping into it a few drops of a solution of atro- 
pine gr. 4 ad aquae J 1 ; and when the full effect has been 
gained, try what convex glass will enable the patient to see 
No. XX. at 20 feet. Now an ordinary emmetropic eye thus 
treated would be able to read, unaided by glasses, No. XX. 
at 20 feet, for without any effort of accommodation it 
can unite parallel rays on the retina ; but the hypermetropic 
eye will need a convex lens, and one of a greater power than 
that which was called for before the instillation of the atro- 
pine. The focal power of the lens nowrequired, will give the 
degree of laterU hypermetropia. As a rule the patient cannot 
wear, constantly, glasses of the strength necessary to neu- 
tralize the latent hypermetropia, as, from having been long 
aQCustomed to use imconsciously his accommodation for 
distance, he is unable to completely relax it, and strong 
convex glasses would confuse and fatigue the eye. He 
should, therefore, first be ordered weaker glasses, and 
these may be changed from time to time for stronger 
ones, as may be necessary. 

FeculianrUies of the H}fff>ermetropic Eye, — ^It is smaller 
in all its dimensions than the emmetropic eye, but espe- 
cially in the antero-posterior diameter, so that the globe 
has a flattened appearance. This can be distinctly seen 
if the patient is directed to look as far inwards as possible 
whilst the outer canthus is drawn outwards with one 
finger. It will then be noticed that the curve of the eye 
over which the external rectus curls to its insertion is 
short and abrupt, and that the globe looks flat and small 
for the orbit. Donders says ; ^ The hypermetropic eye is 
in general an imperfectly developed eye. If the dimen- 
sions of all the axes are less, the expansion of the retina 
also is less, to which, moreover, a slighter optic nerve and 
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a less number of its fibres correspond.'^ Examined with 
the ophthahnoscope, an ert/d image of the fundus of the 
hypermetropic eye can be seen with the mirror without 
the use of the object lens, and on the patient moving his 
head the retinal vessels will be seen to travel in the same 
direction. 

Hypermetropia is very hereditary ; many members of 
a family of wluch one or both the parents are hyperme- 
tropic, are frequently found also to suffer from this defect 
of the eyes. 

Besults of Hypermetropia. — ^It is the most frequent cause 
of convergent strabismus, and of asthenopia or weak sight* 

PRESBYOPIA. 

!PRESBT0PIA or Long Sight is one of the first of the 
legion of troubles which advancing years bring upon all 
of us. In true presbyopia the near point is removed 
from the eye, but distant vision is unimpaired. The first 
intimation the patient has of commencing presbyopia is 
that the type which he could once see clearly at from 
eight to twelve inches, is now indistinct, and in order to 
read it, he is obliged to hold the book at a greater dis- 
tance. As presbyopia advances, the failure of sight for 
near objects increases, and this is especially noticeable in 
the evening, when the patient seeks a strong light to 
work by, because with it the pupil contracts and the cir^ 
des of diffdsion are rendered smaller. 

Presbyopia is caused by a diminished power of accom- 
modation, and probably also by senile changes in the 
structure of the lens. It creeps on imperceptibly, the 
near point being gradually removed further from the 
eye as age advances, until the patient is imable to discenx 
any small objects without the aid of convex glasses. 
Bonders says : ^ The term presbyopia is, therefore, to be 
restricted to the condition, in which, as the result of the 
increase of years, the range of accommodation is dimin- 
ished, and the vision of near objects is interfered with.' It 
is, he remarks, ' no more an anomaly than are grey hairs 
or wrinkling of the skin.' f 

Treatment of Presbyopia. — It is a question often asked, 
when ought convex glasses first to be used ? Donders 

* Donders on the Accommodation and Refraction of the Eye, p. 245. 
t Ibid. p. 210. 
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says : ' So soon as, by diminution of accommodation, in 
ordinary work, the required accuracy of vision begins to 
fail, there is need of convex glasses. The test is, that 
with weak glasses of from ^ to ^ at the same distance 
as without glasses, the accuracy of vision is manifestly 
improved.' * It is an error to suppose that presbyopic 
patients should postpone the use of glasses for as long a 
period as possible. By so doing they subject themselves 
to an amount of discomfort which could be avoided, and 
without any advantage to compensate for the sense of 
fatigue, heat, and occasional redness of the eyes which 
an overstrained effort of the accommodation induces. 

In selecting glasses for presbyopic patients, those 
should be chosen which enable him to read with ease 
No. I. at about ten or twelve inches from the eye. If 
stronger glasses are given, they are apt to induce fatigue. 
When convex glasses are first called for, it will generally 
only be necessary to wear them in the evening, as by day 
thie patient will be able to perform all his duties without 
their aid. But soon he will take to his glasses by day, and 
then a pair of stronger ones will be required for evening 
use. Whenever, therefore, he has to increase the power 
of his glasses, he should take his evening pair into day 
use, and obtain stronger ones for his evemng's work« 

ASTIGMATISM. 

Astigmatism. — ' Ametropia,' says Bonders, 'compris- 
ing the lesions of refraction, is resolved into two oppo- 
site conditions : myopia and hypermetropia. Every 
lesion of refraction belongs to one of these two. Some- 
times, however, it happens that in the several meridians 
of the same eye, the refraction is very different. In one 
meridian the same eye may be emmetropic, in the other, 
ametropic ; in the several meridians a difference in the 
degree and even in the form of ametropia may occur. 'f 
This defect, dependent on a want of symmetry of the 
meridians of the eye, has been termed asHgmatiaTn, The 
explanation of this anomaly is the following. The cornea 
in a normal eye is a segment of an ellipsoid, and as its 
horizontal and vertical axes are of different lengths, it 
follows that its curvatures in these directions must also 

* Donders on the Accommodation and Refraction of the Eye, p. 217. 
t Ibid. p. 449, 
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differ ; and that vertical and horizontal rays falling upon 
such a surface must be unevenly refracted, and therefore 
unite into two separate foci. As a rule the vertical 
meridian has a shorter focal distance than the horizontal. 
Hence it is that in most eyes, vertical and horizontal 
lines are not seen with equal deamess from the same point 
and at the same time. 

So far, astigmatism may be considered a natural defect 
due to a difference of tlie vertical and horizontal curva- 
tures of the cornea, and which in a minor degree is com- 
mon to all eyes. It is only when there is a marked 
asymmetry between the meridians of the cornea, that it 
attracts notice, and calls for the aid of cylindrical glasses. 

There are two distinct forms of astigmatism : the irre- 
g%Uar and the regular. 

Ibrbqulas AsTioiCATiSM. — ^Doudors divides this form 
into normal and abnormaL 

a. Normal vrregula/r osHgfMitism is due to a peculiarity 
in the structure of the lens. The principal phenomenon, 
he says, attending this irregularity is monocular polyopia. 
This multiplication of the object is to be explained by 
there being from some cause an aberration of the rays as 
they pass through the different sectors of the lens, and 
consequently ' an imperfect coincidence, even after accom- 
modation, of the images of the different sectors.'^ 

p. Abnormal irregvla/r asbigmaitism may arise from some 
.defect of either the cornea or lens. 

From ihe Cornea, — ^We have examples of this form of 
irregular astigmatism in conical cornea ; occasionally after 
the extraction of cataract, and after corneal ulcerations. 

From the Lens. — Irregular astigmatism may be caused 
either by a change in the structtire of the lens, as is some- 
times seen in the early formation of cataract ; or by its 
displacement, as in cases of partial dislocation of the lens 
into the anterior chamber, or vitreous. 

Rbqulab AsTiGHfATiSM Is due to a difference in the 
focal lengths of the meridians of the eye^ and is to be 
corrected by proper cylindrical glasses. It is with this 
form that we have now to deaL 

Regular astigmatism may be a/sqmred and congenitaL 
The acqv/i/red may be produced by perforating wounds of 

* Donden on the Accommodation and Refraction of the Eye, p. 548. 
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the eye, and especially those which are near the margin 
of the cornea; thus it is occasionally met with after Qie 
operations of iridectomy and extraction of cataract. 
Ulcerations of the cornea usually give rise to vrregtbUw 
astigmatism ; a case, however, is related by Donders in 
which, after a perforating ulcer of the cornea, the astig- 
matism was sufficiently regular to be coixected by a 
cylindrical glass. 

Beoulaii Astigmatism may be divided into — 

1. Simple astigmatismy that is, when one meridian is 
emmetropic, and the other either hypermetropic or my- 
opic. 

2. Compownd agtigmoMamy when both meridians are 
either myopic or hypermetropic ; but the defect in one 
meridian is greater than in that of the other : thus, if 
the case is one of compound myopic astigmatism, in the 
horizontal meridian the myopia may be ^, whilst in the 
vertical it may be ^. 

3. Mixed adigmaUsmy that is, where there is hyperme- 
tropia in one meridian and myopia in the other. Sudi 
cases are rare. 

To ascertam (^presence of Astigmaiism. — First test the 
patient's eyes with spherical glasses, and determine whe- 
ther they are myopic or hypermetropic, and if either, what 
glasses most nearly neutralise his defect of sight. Having, 
however, failed to restore by glasses his acuteness of 
vision, the question is whether his impairment of sight is 
due to astigmatism or to other causes. To find this out, 
place at one end of the room a set of thick vertical and 
horizontal lines, and let the patient walk towards them, 
and stop the moment either of them becomes distinct. If 
he can at a certain point see clearly one set of lines, whilst 
the others are cloudy and blurred, he is astigmatic. A 
similar conclusion may be drawn if the patient be made 
to look at a point of light through a perforation in a metal 
screen at a dustance of 15 feet, when, owing to the astig- 
matic eye being unable to unite accurately to a focus 
vertical and horizontal rays, the point will appear drawn 
out to a vertical or horizontal line, according to. whether 
the eye focuses correctly the horizontal or vertical rays. 

The patient should now be directed to look through a 
slit about -h of an inch wide in a disc of metal, which is 
to be slowly rotated in front of the eye, so as to bring 
the slit opposite each of the different meridians in suoces- 
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sion. If, in a certam position of the slit, he is able to 
make out No. XX. at 20 feet, the case is one of simple 
cutigmaUsm. The eye is emmetropic in one meridian, 
and myopic or hypermetropic in the other. 

The patient may then be tried with a weak cylindrical 
convex or concave lens, which he must rotate in front of 
the eye, until he places the axis in that direction which 
gives hun the most correct vision. Should the glass first 
tried not quite answer, others of a slightly higher or lower 
focal power may be held up in turn, until the eye is suited. 
Spectacles with similar cylindrical glasses may be then 
given to the patient ; but in ordering them, the instruc- 
tions given below should be followed. 

Comp(yu/nd Astigmatism, — First ascertain the concave or 
convex glass, according to whether the patient is myopic 
or hypermetropic, which most improves vision ; and 
whilst he holds this before his eye, place in front of it a 
cylindrical glass of similar curvature but of low power, 
and slowly rotate it, until the axis of the cylinder is in 
the right direction. If this glass fails to afford the re- 
quired improvement, try other cylindricals in succession, 
imtil the one which gives the greatest benefit has been 
selected. For convenience of testing the spherical and 
cylindrical glasses together, a double spectacle frame 
should be used, in which the spherical lens should be 
placed next the eye, and the cylindrical outside, so that it 
can be easily rotated with the finger. Each eye should be 
tried separately, the hand being placed over the one which 
is not under examination. Having selected the combina- 
tion of spherical and cylindrical glasses, directions should 
be sent to the optician to furnish the patient with spec- 
tacles with the proper spherico-cylindrical lenses. In the 
written instructions given to the optician, the focal power 
of each glass should be separately noted, and the direc- 
tion in which the axis of the cylindrical glass is to be worn, 
marked by the sign of an arrow; it should be also men- 
tioned that the spherical face of the lens is to be placed 
next the eye. The glasses should be fitted in frames 
with circular eye-pieces, so that the axis of each may 
be accurately adjusted to the eye before the frames are 
screwed up. 

Mioced AsUgmaiism, — ^For the relief of this form bicy- 
lindrical glasses will be required. Find out the convex 
plano-cylmdrical lens which will neutralise the hyperme- 
tropia in the one meridian^ and then the conoave piano- 
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cylindrical which will coiTect the myopia in the other me- 
ridian. Place now the two lenses in a double spectacle 
frame with the axis of the cylinders at right angles to 
each other, and rotate the two together in front of the 
eye, so as to ascertain in what direction of the axes the 
patient has the best sight. Having decided these points, 
similar lenses may be ordered to be united by Canada 
balsam, or a similar bicylindrical glass may be ground by 
the optician. 

ASTHENOPIA. 

Asthenopia or Weak Sight is a symptom due to several 
affections of the eye. The patient complains that reading, 
writing, or the maintenance of fine work which requires a 
close application of the eyes, induces fatigue ; that when 
thus engaged the object becomes dim and confused, and 
sometimes suddenly disappears ; that if he rests his eyes 
for a few minutes, he is able to resume his work, but in 
a short time he is again obliged to desist from a recur- 
rence of similar symptoms. 

Asthenopia may depend — 1, on hypermetropia ; 2, on 
an insufficiency of power of the internal recti, which ren- 
ders a prolonged convergence of the eye difficult and 
sometimes impossible. 

1. Asthenopia due to hypermetropiay is called also 
accorrmiodative Asthenopia. It arises from the excessive 
strain on the accommodation which the hypermetropic eye 
has to exert to focus the diverging rays of near objects. 
Fatigue is consequently soon induced, the accommodative 
effort is first partially relaxed, and the object under atten- 
tion, being thrown out of focus, becomes confused and 
dim ; in a few minutes all effort of accommodation is sus- 
pended and the impression is lost. After a short rest 
the patient can resume his work, but the recurrence of 
the same confusion of sight soon compels him to give up 
and to cease from his employment. 

Treatmient, — Properly fitted convex glasses for reading, 
writing, sewing, or all close work. (See Hypermetropia, 
p. 202.) This form of asthenopia is often much increased 
by ansemia and debility. In such cases tonics, and espe- 
cially the preparations of iron, are of great service and 
should be prescribed (F. 66, 66). 

2. Asthenopia from insufficiency of the vntemal rectiy 
so frequently met with in myopia, is called muscvicMr 

p 
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asthenopia to difltingiiiflh it from the preceding form. It 
is due to a want of sufficient power in the internal recti to 
maintain a steady and prolonged convergence of the eyes 
on a near object. The patient complains that after read- 
ing for a short time the letters become confused, and the 
lines seem to overlap or run into one another. This is 
caused by a relaxation of one of the internal recti and a 
consequent eversion of the eye, giving rise to slight diplo- 
pia. Even when these symptoms are absent, the great 
effort which is required to maintain convergence when 
there is an excess of power in the external recti musdes 
induces such an amount of fatigue and aching of the eyes 
as to compel the patient to give up work. 

To ascertain if there is an insufficiency of the internal 
recti, direct the patient to look at the end of your finger, 
whidi is to be held at ten or twelve inches from his eyes, 
and then slowly approach it towards them, telling him to 
continue looking fixedly at it as it draws nearer. If 
there is an insufficiency, the eyes will be unable to main- 
tain the necessary convergence as the finger advances to 
within six inches, and one of them will first waver and 
then gradually roll outwards. Sometimes this eversion 
of the eye is almost spasmodic, so quick and sudden is 
its movement. Often in suck cases there is a difference 
in the focal power of the two eyes, and then the one 
which deviates is the more myopic, or, in other respects, 
the more defective of the two. The degree of insuffi- 
ciency of the internal recti muscles may be accurately 
tested by the means of prisms. (See article on this sul>- 
ject, page 224.) If after a careful examination there is 
found to be such an insufficiency of the internal recti 
muscles, that they are imable to maintain a joint and 
prolonged convergence of the eyes for near objects, the 
external rectus of one or both eyes should be divided. It 
is best to divide one at a time, unless the insufficiency 
is very marked, and the eye to be selected for the first 
operation should be the one which is the more defective 
and generally wanders outwards. The external rectus of 
the other eye can be afterwards divided if the effect gained 
hj the first operation is not sufficient. 
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CHAPTER VII. 
STBABISMUS. 

Bonders defines strabismus as ^a deviation in the di- 
rection of the eyes, in consequence of which the two yel- 
low spots receive images from different objects.'* 

Strabismus may be either convergent or divergent ; it 
is seldom that the deviation is solely upwards or down- 
wards. 

In most cases there is a preponderance of power in 
either the internal or external rectus muscle, so that the 
balance between them is destroyed, and the ability to 
steady the two eyes simultaneously on an object is lost. 
Whenever an attempt is made to look at a given point, one 
eye rolls either inwards or outwards according to whether 
the squint is convergent or divergent ; the optic axes are 
no longer parallel, and the impressions of the image fall 
on different parts of the two retinse. 

Monocular st/rahiamms is when the deviation is constant 
in the one eye. It is generally associated with impair- 
ment of sight in the squinting eye. 

AUemcdmg or hmocula/r strabismus is when the devia- 
tion occurs alternately, first in one eye and then in the 
other. The patient can * fix ' with either eye, but is un- 
able to direct the two together towards the same point. 
When one eye is fixed, the other rolls inwards, and vice 
versa. In alternating strabismus the sight of the two eyes 
is nearly equal. 

Strabismus may be either periodic or persistent, 
A periodic squmt comes on only at times, as when the 
patient is reaaing or looking fixedly at an object, or after 
the eyes have been fatigued. It may be caused by some 
eccentric irritation, as from ascarides, or from dentition, 
but in the large majority of cases it is due to hyperme- 
tropia. A periodic squint may be occasionally benefited 
by judicious treatment; but more frequently the strabis- 
mus increases, and ultimately becomes persistent. 
For treatment of periodic squint, see page 216. 
^Z7i€ Movements of the sqmnting Eye, — In some cases there 
is an actual limitation of movement in the squinting eye,^ 
and its range outwards, if the squint is convergent, or in- 

* Dondeis on the Accommodation and Refraction of the Eye, p. 2ftl« 

p2 
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wards if it is divergent, is impeded. This may be due 
either to an acquired increase of power in the squinting 
muscle, as in some cases of hypermetropia ; or it may be 
caused by a loss of power in the antagonistic muscle, as in 
myopia, where there is frequently an external strabismus 
consequent on an insufficiency of the internal recti, or as 
in cases of paralytic squint. 

Generally, however, the range of action of the sqiunt- 
ing eye is not limited, but displaced, and this is especially 
noticeable when the sight of the two eyes is equal, and 
the squint alternates. Thus, before an operation for an 
internal strabismus, the space over which the eyes move 
may be three-quarters of an inch ; after the operation the 
range may still be the same, but it will be transposed, and 
although the eye will travel over no greater distance than 
before, yet it will be enabled to go more outwards, and 
consequently less inwards. 

Strabismus may be induced, 1st, by some anomaly in 
the refraction of the eyes, as in hypermetropia and myopia; 
2nd, from defective sight in one eye. Whatever cause 
prevents binocular vision tends to produce squint, no 
matter whether it be from great differences in the refrac- 
tion of the two eyes as from amblyopia, or from opacities 
of the cornea ; 3rd, strabismus may be produced by 
paralysis of one or more of the nerves supplying the 
muscles of the eye. 

To ascertain and note the extent of the strabismus, the 
patient should be first told to look at an object about 
twenty inches distant, when it will be found that whilst 
he * fixes ' with one eye, the other rolls either inwards or 
outwards, as the squint may be. A mark is then to be 
made with a pen on the edge of the lower lid of the 
squinting eye opposite the centre of the pupil. The 
sound eye must now be covered with the hand, and 
the patient directed to look at the object with the squint- 
ing eye, and the position of the centre of the pupil is 
again to be marked on the edge of the lower lid. The 
space between these lines will indicate the degree of the 
strabismus : thus we speak of a strabismus of 1'^', 2"', 
or more, according to the interval between the markings 
on the lid. The movement which the squinting eye 
makes when the sound eye ' fixes ' upon an object, is 
termed the prima/ry deviaiion. 

The secondary deviation is the extent of movement the 
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sound eye makes when excluded by the hand, whilst the 
squinting eye fixes itself on the object. The strabismus 
is said to be concomitant when the primary and secondary 
deviations are equal. The squinting eye is not fixed, but 
follows the other in its movements. 

The plan adopted by Mr. Bowman for determining 
the degree of strabismus, is the following : — The patient 
is made to look at a near object held at the extreme outer 
limit of his field of vision, first on one side, then on the 
other ; and the extreme limit of movement of each eye 
inwards and outwards is then noted with reference re- 
spectively to the lower punctum and the outer canthus ; 
the pupil being the part of the eye used to mark the 
movement inwards ; the outer edge of the cornea the 
movement outwards. In noting the case on paper, the 
diagrams of the position of the two eyes should be placed 
on the same line, as if facing the observer ; that of the 
right eye on the left-hand side. The following may be 
ta^en as an example : — 

Fig. 28. 
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a, bf Right eye. c, tf, Left eye. 

a, Extreme range outwards ; the outer edge of the cornea fails to 
reach the canthus. &, Extreme range inwards ; the pupil passes 
beyond the punctum. c, Extreme range inwards ; tbe pupil 
does not reach the punctum. d, Extreme range outwards ; the 
outer edge of the cornea passes beyond the cantiius. 

In each case the exact distance admits of being recorded. 
In this manner the relative strength of the internal and 
external recti of the two eyes may be estimated, and the 
result marked down in a single line, so as to show at a 
glance in which eye the preponderance of power of either 
muscle exists. 

The degree of strabismus may be also carefully esti- 
mated by a ^Strabismometer,' invented by Mr. J. Z. 
Laurence. ' It consists of an ivory plate, moulded to the 
conformation of the lower eyelid, the free border corre- 
sponding to that of the lid. This border is graduated in 
such a manner that, while its centre is designated by 0, 
Paris lines and half lines are marked off on each side of 
0. Attached to the plate is a handle. The application 
of this strabismometer is obvious. The ivory plate is ap- 
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plied to the lower eyelid, the borders of the two corre- 
sponding. If the cornea is central, the vertical diameter of 
the pupil corresponds to ; if inverted, to a graduation 
on the inner side of ; if everted, to one on the outer 
side of 0.'* 

OoNVESGEiTT or INTERNAL Stbabismus is usually de- 
pendent on hypermetropia. In 77 per cent, of the cases 
of convergent strabismus, Bonders found that there was 
hypermetropia. t The explanation of this fact is the fol- 
lowing. Owing to the peculiar shape of the hypermetro- 
pic eye, the accommodative power is called into constant 
action, and for near objects the strain is very great. In 
proportion to the effort to accommodate is the degree of 
convergence of the eye, so that when a hypermetropic eye 
is looking at a near object, it converges more than a 
normal or emmetropic eye would do, because the stress 
on the accommodation is greater. This excessive action 
of the internal recti muscles causes them to acquire in- 
creased strength, and gradually to preponderate over their 
antagonists the external recti, until ultimately a conver- 
gent strabismus is established. 

In hypermetropia the strabismus usually first appears 
at the time the child begins to apply his eyes to close 
work, as in learning to read, when the efforts of accommo- 
dation and convergence are brought into more active play. 
The degree of strabismus is not necessarily proportioned 
to the extent of the hypermetropia. In very hyperme- 
tropic eyes the sight is so defective, and so little benefited 
by any accommodative effort, that the patient ceases to 
strain his eyes, and consequently convergent strabismus 
is less frequent than in eyes with a lower degree of hyper- 
metropia, where by a strong endeavour to accommodate, 
the sight is materially improved. In hypermetropic stra- 
bismus there is frequently a considerable difference in the 
refraction of the two eyes. Defective vision in one eye 
combined with hypermetropia, but irrespective of it, 
tends strongly to convergent strabismus. 

Another cause of internal strabismus is paralysis of 
the sixth nerve. See page 232. 

DivESGENT Strabismus is generally associated, 1, with 

* Optical Defects of the Eye, by J. Z. Laurence, p. 107. 

t Donders on the Accouimodation and Refraction of the Eye, p. 292. 
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myopia. According to Bonders, about two-thirds of the 
cases are due to this cause ; and if with the myopia there 
is a large posterior staphyloma, the tendency to divergent 
strabismus is increased. In myopia there is frequently 
an insufficiency of power in the internal recti, and a pre- 
dominance being thus given to the external muscles, 
divergent squint is produced. This insufficiency may be 
partly caused by the peculiar lengthened shape of a highly 
myopic eye, which not only mechanically impedes con- 
vergence beyond a certain point, but also diminishes the 
fulcrum upon which the internal recti act. If a well- 
marked hypermetropic eye be contrasted with a highly 
myopic one, this will at once be evident. As the internal 
recti are inserted in front of the horizontal equator of the 
eye, the abrupt curve of the almost globular hyperme- 
tropic eye, round which the muscles curve to their inser- 
tion, gives to them an excess of power and an undue 
facility of action, which favour convergent strabismus ; 
whilst in the highly myopic eye the conditions are re- 
versed, the globe is lengthened, the curve of its equator 
is diminished, and from its elongated shape its facility 
of movement is reduced. Under these circumstances the 
tendency in myopia is for the internal recti to lose power, 
and for the eye to diverge. 

Another explanation of the predominance which the 
external recti so often acquire over their antagonists in 
myopia, is to be found in the great refractive power of 
the myopic eye, which diminishes the necessity for ex- 
treme convergence in looking at near objects, and favours 
divergence in striving to look at those at a distance. 

2. Divergent strabismus may be caused by a difference 
in the refractive powers of the two eyes when both are 
myopic. For all close work the better eye is used, and the 
defective eye failing to receive an impression of the object 
sufficiently strong to stimulate it to convergence, rolls 
outwards. 

3. Defect of sight, amounting to or approximating 
blindness, will produce divergent strabismus. 

4. Divergent strabismus may follow an improper or 
ill-advised operation for convergent strabismus. 

5. Divergent strabismus may be produced by paralysis 
of the third nerve. See page 230. 

Treatment of Strabismus. — Inquire carefully into the 
patient's history, and endeavour to ascertain the duration 
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and cause of the squint. Test the vision of both eyes ; note 
their range of action ; find out whether the strabismus is 
periodic or persistent, and measure the extent of the 
deviation. If there is a faulty state of the refractive 
powers of the eye, try to neutraJise the defect with proper 
glasses. 

When periodic squint is suspected to arise from asca- 
rides, dentition, or gastric derangement, the first treat- 
ment must be the removal of the source of irritation, and 
when this is accomplished, the eyes may possibly resume 
their normal position. If, however, the periodic squint 
is due to some anomaly in the refraction of the eye, an 
attempt should be made to rectify the defect by the use 
of properly fitted glasses, and if the trial is made suffi- 
ciently early there is a fair chance of success. In all cases 
of strabismus which are dependent on a faulty state of 
the refractive powers of the eye, as in hypermetropia or 
myopia, the eyes should be provided with proper glasses, 
which should be worn even if an operation be afterwards 
performed* 

Having decided on an operation, it at once becomes a 
question whether it will be necessary to divide the tendons 
of the corresponding muscles in both eyes, or whether a 
tenotomy in one eye will suffice. Generally it is better 
to operate on both eyes, and to divide each tendon as 
close to the globe and with as little disturbance of the 
adjacent tissues as possible. In this way the effect to be 
obtained is apportioned between the two eyes, and the 
result, I think, is better than when by a more free division 
of the subconjunctival fascia and a separation of it from the 
neighbouring parts, the operation is confined to the one 
eye. In many cases, however, it is prudent to operate 
first on the one eye only, and then to wait to ascertain 
the exact effect it has produced before proceeding to 
divide the tendon in the other eye. This rule should be 
observed in the treatment of strabismus due to a great 
defect of sight in one eye, and especially if there is a 
marked limitation of movement in the squinting eye ; it 
should also be followed in slight cases of alternating 
strabismus. 

The operation for strabismus which I prefer is the one 
most frequently adopted at the Moorfields hospital. It 
is strictly a subconjunctival operation, in the sense that 
the division of the tendon is accomplished beneath that 
membrane, the opening in it for the necessary intro- 



duction of the inBtnimeiits being oppoflite the inferior 
edge of the tendinous insertion of the muscle. 

The Moobfields OpEKinoN fob SrRiwainjs. — The 
lids are to be separated byastAp-epeculnm. The surgeon 
with a pair of finely-toothed forceps takes hold of the 
conjunctiva, and often at the same time "^ ™ „ 
the deep fascia over the lower edge of the ^' ' 
insertion of the rectns tendon, and with a ^^^ 
pair of blunt-pointed scisaorB makes a small \, 

opening through both these structures. If 
the fascia has escaped the snip of the scissors, 
it must be seiaed with the forceps and di- 
vided. The blunt hook (%. 29) is now passed 
through the apertures in the conjunctiva and 
deep fascia, and behind the tendon, which 
it renders tense bj being made to draw it 
forwards and towai^s the cornea. The points 
of the scissors are next to be introduced, and 
alightly separating them, one blade is passed 
along the hook behind the tendon and the 
other in front of it, when by a succession of 
■mall snips the tendon is divided subcon- 
jumotivally on the ocular side of the hook. 

The operation is now completed ; but before 
withdrawing the speculum, Mr. Bowman 
■UBually makes a small counter-puncture in 
the conjunctiva, by bulging it on the end of 
the hook in the situation of the upper border 
of the tendon after its division, and by then 
snipping it with the scissors ; the object being 
to allow any of the effused blood immediately 
to escape, instead of diffusing itself over the 
sclerotic. 

This operation is equally applicable to the division of 
either the int«mal or extemEd rectus muscle. It must, 
however, be remembered that the tendon of the external 
rectus is inserted into the globe in a line much farther 
back than that of the iatenuil mnsde. 

GaiEFE'a OpBRATiotr fob. SinABisMtrs.- — The eyelids 
having been separated by a speculum, the assistant with 
a pair of forceps draws the eye outwards if the internal 
rectus is to be divided, and inwards if the operation is 
to be on the external rectus. The operator then with 
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a pair of finely-toothed forceps seizes hold of a fold of 
the conjunctiva and subjacent tissue close to the oomea, 
and at a point a little below the centre of the 
Fi^. 80. insertion of the muscle. This he cuts through 
with a pair of scissors, slightly curved on the 
flat, and then burrowing with their points a 
little distance above and below the opening he 
has made, he freely detaches with a few snips 
the subconjunctival tissue from the muscle. 
The squint hook (fig. 30) is now passed be- 
neath the lower border of the tendon, which 
is to be divided with the scissors as close as 
possible to its insertion into the globe. After 
the tendon has been cut through, the divided 
conjunctiva should be raised with one hook, 
whilst the operator with another hook ex- 
plores the wound both upwards and down- 
wards to see if any part of the tendon or 
of its lateral expansion has escaped division. 
If the whole tendon has been cut through, 
the exploring hook will glide readily up to 
the margin of the cornea ; but if its progress 
should be checked by catching behind some 
undivided part of the tendon, the scissors 
must be again used to sever that which still 
remains uncut. 

Libbrbich's Operation for Strabismus. — The follow- 
ing is Dr. Liebreich's account of his ' modification of the 
operation for strabismus,' which was first published in the 
'British Medical Journal,' December 15, 1866 : 'If the 
internal rectus is to be divided, I raise with a pair of 
forceps a fold of conjimctiva at the lower edge of the in- 
sertion of the muscle ; and, incising this with scissors, 
enter the points of the latter at the opening between the 
conjimctiva and the capsule of Tenon ; then carefully 
separate these two tissues from each other as far as the 
semilunar fold, also separating the latter, as well as the 
caruncle from the parts lying behind. When the portion 
of the capsule which is of such importance in the teno- 
tomy has been completely separated from the conjunctiva, 
I divide the insertion of the tendon from the sclerotic in 
the usual manner, and extend the vertical cut, which is 
made simultaneously with the tenotomy, upwards and 
downwards — ^the more so if a very considerable effect is 
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desired. The wound in the conjunctiva is then closed 
with a suture.' 

^ The same mode of operating is pursued in dividing 
the external rectus ; and the separation of the conjunc- 
tiva is to be continued as far as that portion of the exter- 
nal angle which is drawn sharply back when the eye is 
turned outwards.* 
' The advantages which he claims for his operation are — 

' 1. It affords the operator a greater scope in apportion- 
ing and dividing the effect of the operation between the 
two eyes. 

'2. The sinking back of the caruncle is avoided, as 
well as every trace of a cicatrix, wliich not unfrequently 
occurs in the common tenotomy. 

^ 3. There is no need for more than two operations on 
the same individual, and therefore of more than one on 
the same eye.' 

Treatment of Strabismus after the operation. — 
As a rule no local application is required for the eyes be- 
yond frequently washing them with a little tepid water to 
clear them from the slight conjunctival discharge which 
usually follows for a few days adPter the operation. If the 
eyes are hot or painful, a fold of linen wet with cold water 
may be laid over the closed lids, but the eyes should not 
be tied up with a bandage, as it is apt to increase the 
sense of heat and to add to the discomfort of the patient. 
When the tendon of one eye only has been divided, the 
eye which has Twt been operated on should be covered with 
a single turn of a bandage immediately after the opera- 
tion, so as to compel the patient to use the squinting eye, 
and thus to keep it in a central position until the divided 
tendon has acquired its new insertion. If there is much 
ecchymosis on the second or third day after the operation, 
the eye may be frequently washed with a little weak lead 
lotion (F. 42) ; or if there should be a muco-purulent dis- 
charge a mild astringent lotion (F. 39, 40) may be used 
three or four times daily. 

Divergent Strabismus following the Division of 
ONE OR both the INTERNAL Recti Muscles. — This result 
may occur from the division of both internal recti when 
one only was required ; or it may follow a too free division 
of the subconjunctival fascia ; or it may arise from the 
tendon having been divided at too great a distance ixom its 
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insertion into the globe. In both of the last-mentioned 
cases the muscle recedes too much, and takes its new in- 
sertion into the globe so far back that it loses more of its 
power than is necessary for the correction of the squint, 
and consequently gives to the external rectus a predomi- 
nance which makes the eye diverge. With this form of 
strabismus there is nearly always associated a sinking back 
of the caruncle, a defect which gives an unsightly promi- 
nence to the globe, and favours its eversion. 

Treatment, — If divergence follow shortly after an opera- 
tion for a convergent strabismus, in which the internal 
recti of both eyes have been divided, a subconjunctival 
tenotomy should be performed on both the external recti, 
and this should be done even though the divergence be 
slight, as when once established, the eversion will steadily 
increase. If, however, the divergence is the result of a 
too free division of the internal rectus and adjacent tissues 
of one eye, then the external rectus of that eye only should 
be divided ; and if this fails to correct the outward devia- 
tion, the tendon of the internal rectus must be brough*^ 
forward by an operation at a subsequent period. When- 
ever the divergence is considerable and the power of in- 
version limited, the simple subconjunctival division of 
the external recti will not restore the eyes to position, but 
the following operation, which was suggested by Mr. 
Oritchett, must be performed on one or both eyes accord- 
ing to the circumstances of the case. 

Operation for bringing forward the Insertion or 
THE Internal Rectus Mnsca:.E. — The lids are to be 
separated with the ordinary spring speculum and the eye 
is to be drawn inwards whilst the operator divides sub- 
conjunctivally the tendon of the external rectus. The 
division of this muscle at the commencement of the ope- 
ration facilitates the further proceedings. A vertical cut 
is now to be made with a pair of scissors through the con- 
junctiva and deep fascia in a line corresponding with the 
inner margin of the cornea, but at IJ'" or 2'" from it, 
and then with a few successive snips the conjunctiva and 
subjacent fascia are to be separated from the inner side 
of the globe as far back as the inner caruncle. In doing 
this, care must be taken to divide the new insertion of the 
internal rectus, so that in drawing forwards the tissues 
which have been thus detached from the globe, the tendon 
of the internal rectus wUl be raised wi& them. A ver- 
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tical slip of the conjunctiva and fascia is now to be cnt 
away, and the edges of the wound are then to be brought 
accurately together with sutures. To accomplish this, 
three stitches of the finest silk will be required ; the 
centre one should be inserted first : it should be passed 
through the slip of conjunctiva which was left at the edge 
of the cornea, and through the deep fascia and conjunctiva 
close to the caruncle, so that when fastened, the eye will 
be drawn inwards and the caruncle raised. The upper 
and lower stitches are next to be introduced, and the as- 
sistant then gently inverts the eye whilst the threads are 
being tied. When all is completed the eye should have 
a decided internal strabismus, as the after result is always 
considerably less than that which is obtained at the time 
of the operation. For the first twenty-four hours after 
the operation a fold of linen, wet with cold water, should 
be applied over the closed lids, and it may be continued 
as long as the eye feels hot or painful. The stitches should 
be removed about the fourth or sixth day after the opera- 
tion. 



PARALYSIS AND SPASM OF THE CILIARY MUSCLE. 

Pahalysis of the Ciliary Muscle. — This affection is 
usually occasioned by some depressing illness, and espe- 
cially fever and diphtheria. It is generally first noticed 
during the convalescence, when it is discovered accident- 
ally by the patient. The paralysis varies greatly in its ex- 
tent, but it is seldom complete. It mostly attacks children, 
but I have met with it once in an adult, an account of 
which case I published in the 'Lancet.' * 

Paralysis of the ciliary muscle may be induced arti- 
ficially by frequent instillations into &e eye of a strong 
solution of atropine (F. 14). 

Symptoms. — A loss of the accommodative power of the 
eye in proportion to the degree of the paralysis ; things 
far off are seen clearly, but those which are near are either 
very misty or quite undistinguishable. The far point of 
vision is unaltered, but the near point is carried to a 
distance from the eye. With a convex glass near objects 
are again rendered distinct ; the strength of the lens which 
an emmetropic eye affected with paresis requires for near 

* Lancet, May II, 1861. 



222 PARALYSIS OP CILIARY MUSCLE. 

vision, affords a fair estimate of the loss of power it has 
sustained. In a severe case the patient may be unable 
to see distinctly No. 16 of Jaeger, and yet with proper 
convex glasses read with facility No. 1. The following 
account of a child who was \mder my care suffering from 
paralysis of the accommodation of the eye is a good ex- 
ample of this disease.* 

W. B., est. 11, a pale, delicate, but bright and intelligent 
lad, was brought by his father to the hospital on account 
of wliat appeared a sudden great impairment of vision of 
both eyes. His history was, that up to a fortnight pre- 
viously he had always had good sight, and could read and 
write with perfect ease. Six weeks before coming to the 
hospital he had a low fever, from which he made a fair 
recovery, but was much reduced by it. One day, shortly 
after his illness, he discovered on attempting to read that 
he was unable to do so, but that he could distinguish 
objects at a distance. Examined with Jaeger's test types, 
he could only read No. XYI. at fifteen inches from his 
eves, but he could with facility tell the hour of the hospital 
clock at twenty-six feet. With a convex lens of 24^^ focus 
he could read at twelve inches No. XII. ; with a lens of 
18'' focus No. Vni. ; with one of 12^' focus No. IV. ; and 
with a 9^' focus lens No. I. This boy was treated with 
purgatives, iron, good diet, and perfect rest to eyes, and 
witUn a month he was able to read No. I. perfectly with 
either eye, and could see as well as ever he did. 

The prognosis is favourable. All the cases I have seen 
have ultimately recovered. 

Treaimevit, — ^Absolute rest to the eyes ; no convex glasses 
should be given to allow the patient to read. For children, 
the preparations of bark or iron (F. 110, 111, 116, 117) 
should be prescribed, with change of air. For adults, the 
mist, addi cum dnchond. (F. 61), or the mist, ferri per- 
chlor., either with or without small doses of strychnia 
(F. 69, 70). 

As a local application^ the eyes may be frequently 
bathed with cold water, or a cold douche may be used 
with tiie lids closed. 

Spasm of the Ciliaby Muscle is a rare but an occa- 
sional complication of hypermetropia which it masks by 
rendering the eye temporarily myopic, so that distant 

* Lancet, October 14, 1862. 



DIPLOPIA. 223 

Tision is improved by concave glasses. It is usually ii^- 
duced from overstraining hypermetropic eyes in repeated 
endeavours to read or do close work, without the aid of 
proper convex glasses. It is productive of pain and a 
feeling of tension of the eyes after using them for a short 
time at near objects, as in reading, writing, &c. This 
affection may be diagnosed by the ophthalmoscope, when, 
in spite of the apparent myopia, the eye exhibits a hyper- 
metropic refraction. It may also be detected by placing 
the eye completely under the influence of atropine, so as 
to paralyse the cmary muscle, and then testing the re- 
fraction with convex glasses. See article Hypebms- 
TEOPiA, page 202. 

Spasm of the ciliary muscle maybe caused artificially 
by applying the Calabar bean to the eye. See article 
Calabar Bean, page 76. 

Treatment. — Order the patient to abstain from all work, 
and use the guttse atropine (F. 14) twice daily for several 
days. The eye may be then tried with convex glasses, 
and having ascertained the degree of hypermetropia, 
suitable spectacles may be ordered, but they should not be 
worn \mtil the eyes have had at least five or six weeks' 
complete rest. 

DIPLOPIA. 

Diplopia, or double vision, is produced by any cause 
which prevents the optic axes from being directed jointly 
on the same point, so that the impressions cannot fall on 
corresponding parts of the two retinsB. Two objects are 
seen, a true and a false one, the latter varying in position 
with respect to the former according to the strabismus 
which is given by the excess of power in one or more of 
the ocular muscles. The existence of diplopia of course 
implies that the patient has binocular vision. 

There are two forms of diplopia, homomfmous and crossed, 

MoniAmymotbs or direct diplopia is met with in conver- 
gent strabismus, when the rays from the object fall in one 
eye on the retina internal to the yellow spot. The false 
impression is projected outwards, and, if emanating from 
the right eye, is seen on the right or outer side of the 
true object. 

Crossed diplopia occurs in external or divergent strabis- 
mus, when the rays from the object are brought to a focus 
in one eye on the retina extenud to the yellow spot. The 
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false image is projected inwards across the nose : thus, 
if it proceed from the right eye it is seen on the left of 
the true object. 



THE ACTION AND USES OF PRISMS. 

The rays of light as they pass through a prism are de- 
flected towards its base ; hence it is, that if a prism is 
placed in front of the eye with its base towards the nose, 
the rays being bent inwards will be brought to a focus at 
a point internal to the yellow spot. The patient would 
now have diplopia ; but in order to unite the two images, 
and bring them on corresponding parts of the two retinee, 
he squints involuntarily outwards, and if the prism is a 
weak one, he succeeds in overcoming the displacement. 
The strabismus which is thus produced is called a correc- 
tive squint. But if the prism is strong, the patient is 
unable in this manner to correct the displaced image, and 
he has diplopia. 

Prisms will be found useful — 

1. To ascertain the presence of binocular vision. 

2. To test the strength of the muscles of the eye. 

3. To wear as spectacles to correct diplopia. 

1. To ascertain the presence of Binocular Vision^ that is, 
to determine whether the patient uses both eyes in look- 
ing at an object. — ^Place a prism of about 12° in front of 
one eye with its base outwards, if there is at once a cor- 
rective inward squint, we may be satisfied that the patient 
enjoys binocular vision. If, however, there is no move- 
ment of the eye, and no diplopia, it shows that the patient 
does not use that eye, but that he is looking with the 
other, and has not therefore binocular vision. If now 
the prism is placed before the eye which he does use, 
it will at once move slightly inwards, but it will not be a 
corrective squint, for the other eye will at the same time 
go an equal distance outwards, showing that it is only an 
associated movement. This mode of examining the eye 
is often of great service in detecting impostors, who, for 
some reason known only to themselves, are feigning the 
loss of sight of one eye — ^in many cases for the sake of 
compensation after injury. 

2. To test with Prisms the relative Strength of the Muscles 
of the Eye.^A normal eye can overcome a prism of from 
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16^ to 24^ with its base turned outwardB ; but with its 
base inwards, only one of from 6^ to 8° — ^that is to say, 
by a corrective squint it can so readjust the displaced 
image on the retina, that there is no diplopia, but bino- 
cular vision. In order to determine the degree of insuf- 
fiency of power of the internal recti, try what is the 
strongest prism with its base turned outwards each eye is 
able to overcome. Alighted candle should be placed 
seven or eight feet in front of the patient, at which he is 
to be directed to look. If he is short-sighted, sufficiently 
powerful concave glasses should be ^ven to him to enable 
him to see the hght distinctly. Prisms of increasing 
strengths should now be held in succession with their 
bases outwards before one eye, until it is decided which 
is the strongest he can see through without diplopia. 
The power of the prism which he can thus overcome, com- 
pared with that which a normal eye can master, will 
indicate the degree of insufficiency of the internal rectus 
of that eye. The other eye must then be tested in a 
similar manner. It will be thus sometimes found that the 
strength of the internal muscles has been so reduced, that 
instead of being able to correct the displaced image pro- 
duced by a prism of 16^ to 24° as in the normal eye, tiiey 
can only overcome one of from 4° to 6°. Conversely, the 
strength of the external recti may be ascertained by 
testing the eyes with prisms with their bases directed 
inwards. Another method of measuring the strength of 
the musdes of the eye is as follows : — 

A normal eye can only overcome a prism of from 1° to 
2° if the base be turned either upwards or downwards. 
Place, therefore, in front of the eye a prism of a higher 
degree, and diplopia will be produced ; the false object 
wiU be projected either directly above or below the true 
one. If the prism is held with its base upwards, the false 
image will appear below ; and if the base is placed down- 
wards, the wrong impression will show itself above the 
true one, but they will both appear in the same line. This, 
however, is on the supposition that the external and in- 
ternal recti of the two eyes exactly balance each other. 
If Ui&y do noi, the false object will not only appear either 
above or below the true one, but it will be cast either to 
its outer or inner side, according to the predominance of 
power of the external or internal recti, and the diplo- 
pia will be then either crossed or homonymous. A slip 
of red glass placed in front of one of the eyes will at once 
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determine the form of the diplopia, by giving a coloured 
tint to one of the objects, and thus indicating which of 
the two is the false impression. The extent of the insuf- 
ficiency may then be ascertained by trying what prism, 
placed in front of the one with its base upwards, will 
restore the false and true images to a direct line one above 
the other. Of course, if the diplopia is found crossed, 
the prisms must be tried before the eye with their bases 
turned inwards ; and if homonymous, with their bases 
placed outwards. If the diplopia is crossed, it indicates 
an excess of power in the external recti, and, consequently, 
an insufficiency of the internal muscles ; and the reverse 
if the diplopia is homonymous. 

To wea/r as Spectacles to correct Diplopia, — In cases of 
paralytic strabismus, prisms are often of great service, 
and especially during the progress of recovery from palsy 
of the sixth, or partial paralysis of the third nerve, in 
which the internal rectus is the only muscle, or the one 
principally affected, and where from special reasons the 
patient objects to keep the eye covered to avoid the di- 
plopia. The spectacles should be furnished with a piece of 
plane plate glass for the sound eye, and with a rightly 
adjusted prism for the paralytic one. Whilst using the 
prism, the patient should be kept under observation, 
as, if the case is progressing to a favoiuable termination, 
the prism will require to be frequently changed for 
another of a lower degree as the paralysed muscle 
gradually regains power, until at last its use may be 
abandoned. 



PAKALYTIC AFFECTIONS OF THE MUSCLES OF THE EYE. 

The subject of paralysis of the separate nerves which 
supply the muscles of the eye is involved in considerable 
obscurity, as although in many cases the diagnosis of the 
paralysis is clear, yet in a vast number it is difficult to 
assign any satisfactory explanation for the sudden or 
gradual loss of power in the structures supplied by one 
particular nerve. Either the third, fourth, or sixth nerve 
may become paralysed, without there being evidence of 
disease in any other portion of the nervous system. The 
loss of power may be sudden, or it may be gradual, the 
paralytic symptoms increasing daily until they have 
reached a certain point, at which, for a time, they usuaUy 




CAUSES OF PARALYSIS. 227 

remain stationary. After a variable interval, the nerve, 
as a rule, begins to recover its tone, and the parts sup- 
plied by it ultimately resume their normal action. 

The immediate result of paralysis of one of these nerves 
is a strabismus, caused by a loss of the balance between 
the muscles of the afifected eye. This is termed a pmxdy- 
tic gtrabiamMSy to distinguish it from those forms of squint 
which are due to some anomaly in the refraction of the 
eye. The paralytic strasbismus has this characteristic, 
that whereas in the concomitant squint the primary and 
secondary deviations are equal, in the paralytic, the 
secondary is greater than the primary. This is easily 
seen by making the following examination. If the sound 
eye be covered with the hand, and the patient be directed 
to look at a given point, the prvmary deviation or move- 
ment of the paralysed eye wUl be far less than the asso- 
ciated or secondary movement of the sound one. 

Paralysis of one or more of the ocular nerves may be 
caused by — 

a, Intra-cranial disease. 
)8. Intra-orbital disease. 

y. Blood poisoning, such as syphilis, rheumatism, and 
gout. 

d. Eeflex irritation. 

a. From Int/rorcrcmial IHsecue. — When paralysis of the 
ocular muscles proceeds from disease of the brain, it is 
seldom confined to the structures supplied by one par- 
ticular nerve ; or if during the early symptoms only one 
nerve is involved, there are usually other indications of 
cerebral mischief. The patient totters or trips in walking, 
or has pain or giddiness in the head ; or, perhaps, has 
some loss of power in the muscles of expression, or a 
diminution of sensibility in the skin of the face. 

/3. From Intra-orbital Disea^. — Pressure upon any of 
the ocular nerves in their course along the orbit to the 
eye will cause a partial or complete par^ysis of their 
functions. This may be induced by a tumour within the 
orbit, or by an orbital node, or by some inflammatory 
or specific exudation either around the nerve or within 
its sheath. 

y. From Blood-poisoning, — To either sjrphilis, rheuma- 
tism, or gout, many of the cases of paralysis of one of the 
motor nerves of the eye are to be attributed. A thicken- 
ing 01 the fibrous sheath of dura mater, through which 

a2 
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. the nerve runs in its passage to the orbit, or some in- 
flammatory exudation peculiar to the afifection from which 
the patient suffers, may compress the nerve and paralyse 
its functions. We have illustrations of analogous forms 
of local palsy in the paralysis of the muscles of the face, 
from palsy of the portio dura of the seventh nerve, and 
in facial anaesthesia from palsy of the fifth. Both of 
these examples may undoubtedly be due to a pressure on 
the nerves, either from an inflammatory thickening of 
neighbouring structures, or from some morbid deposit 
dependent on a blood poison. 

<^. From Reflex Irritation, — It is always difficult to ob- 
tain direct evidence to prove that the functional disturb- 
ance of a nerve is dependent on distant irritation. I 
think^ however, that there can be no doubt but that many 
of the forms of local paralysis which are met with both in 
the child and the adult are due to this cause, and that 
frequently the palsy of an ocular nerve may also arise 
from it. The most striking illustrations of this class of 
disease are to be found in the cases of infantile paralysis, 
where a single muscle, as the tibialis anticus or the long 
extensor of the toes, or a group of muscles, as the flexors 
or the extensors of the leg, become suddenly deprived of 
power. Mr. William Adams, in speaking of infantile 
paralysis, says, ' It is frequently neither preceded nor 
accompanied by any cerebral symptoms, and, even when 
such symptoms show themselves, they are generally of a 
transient character;' and further on he remarks, 'This 
form of paralysis generally takes place during the period 
of first dentition, and would seem to be connected with 
the irritation attending this process ; ' and, ' that a marked 
characteristic of this affection is a tendency to sponta- 
neous cure.'* 

On inquiring into the history of many of the cases of 
palsy of an ocular nerve, no s3nnptoms of syphilis, rheu- 
matism, or gout are to be detected, and IJiere are no 
evidences of brain disease or mischief within the orbit. 
A further investigation, however, will frequently discover 
as the cause of the palsy, some eccentric irritation in a 
disorder of the liver, stomach, or some other portion of 
the intestinal canal. 

The analogy between infantile paralysis and some of 
the cases of paUy of the ocular muscles at once becomes 

* Qiib Foot, by William Aa^ms, pp. 61, 62. 
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manifest. In both, corebral symptoms may be wanting, 
or may have been only transient ; in both, remote irrita- 
tion may be the exciting cause of the palsy ; in children 
it is usually dentition, and in adults a derangement of the 
abdominal viscera ; and lastly, in both we have the same 
tendency to spontaiieous cure. The nerve which is, I be- 
lieve, the most frequently affected from reflex irritation, 
is the sixth. 

Before describing the symptoms which indicate paraly- 
sis of one or more of the muscles of the eye, I will first 
briefly refer to the anatomy and function of each of the 
motor ocular nerves. 

The Thisd Nebve — motor ocyli—iB the largest of the 
three motor nerves which supply the muscles of the eye. 
In its course along the outer wsJl of the cavernous sinus 
it divides into two branches, a auperior and an mferiory 
which enter the orbit through the sphenoidal fissure, pass- 
ing between the two heads of the external rectus. 



I. The superior division supplies 
The levator palpebred. 
The superior rectus. 



p. The inferior division supplies 
The internal rectus. 
The inferior rectus. 

The inferior oblique, and a branch to the 
lenticular ganglion (its short root). 

In addition to the above-named, the third nerve through 
its branch to the lenticular ganglion supplies, under the 
name of the ciliary nerves, the muscular structures within 
the eye, the ciliary muscle, and sphincter pupilln of the 
iris. 

In the outer wall of the cavernous sinus the third nerve 
communicates with the ophthalmic division of the fifth, 
and with the cavernous plexus of the sympathetic. 

The functions of the third nerve are : to preside over 
the action of the muscles to which it sends branches, and 
under the influence of light upon the retina to effect the 
contraction of the pupil. ' The motor action of the third 
nerve may, therefore, be excited through the optic nerve. 
There can be no doubt, indeed, that tms is the ordinary 
method by which contraction of the pupil is produced 
during life ; the stimulus of light falling upon IJie retina 
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excites the optic nerve, and through it that portion of the 
brain in which the third nerve is implanted.'* 

Paralysis of the third werw may be either complete or 
partial. 

When the paralysis is completey there is an absolute loss 
of power in all the structures of the eye supplied by the 
third nerve. The levator palpebrsB being paralysed, the 
upper lid droops over the eye and cannot be raised by the 
patient. The superior, inferior and internal recti, and 
the inferior oblique muscles, have ceased to exercise any 
control over the movements of the globe, and the eye 
is under the dominion of the external rectus and the 
superior oblique, which, acting together, draw the globe 
outwards and slightly downwards. A strong divergent 
strabismus is thus given to the eye, and the patient has 
crossed diplopia, tiie false object appearing across the 
nose on iJie other side of the true one. See Cbossed 
Diplopia, page 223. But in addition to this, the pupil 
is widely dilated, and from paralysis of the ciliary muscle 
the accommodation is destroyed. From the complete re- 
laxation of so many of the ocular muscles, there is gene- 
rally a slight protrusion of the globe. If the patient be 
directed to close the sound eye, he will generally walk 
with an unsteady gait, and miss the objects he endeavours 
to seize. Such are the symptoms of a complete paralysis 
of the third nerve ; but it is seldom, except in cases of 
cerebral disease, or of tumours in the orbit, that all the 
branches of the nerve are thus affected. 

Pa/rtiaZ pa/ralysis of the third nerve may exist in two 
forms. 

a. There may be a diminution rather than an absolute 
loss of power in all the structures which the nerve supplies, 
and the patient then exhibits the symptems already 
described, but modified in degree. The ptosis is only 
partial ; the pupil is dilated but not to its utmost, and 
the accommodative power of the eye is diminished ; there 
is a divergent strabismus with crossed diplopia, but it is 
not extreme, and with an extraordinary effod; the patient 
can draw the eye either slightly inwards, upwards, or 
downwards. 

/3. In many cases, however, of partial paralysis of the 
third nerve, some of its filaments only are affected. The 
loss of power may be confined to one or more of the recti 

* Todd and Bowman's Physiological Anatomy, 1st edit voL ii. 
p. 103. 
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musdes, any one of which may be separately paralysed ; 
but the palsy is seldom if ever limited to the inferior 
oblique. The muscle which is the most frequently in- 
Tolved is the internal rectus ; it is rare for the superior or 
inferior rectus to be paralysed whilst the internal muscle 
remains intact. The pupil is generally more or less di- 
lated, but 1 have seen it in exceptional cases of its normal 
size ; the levator palpebrse frequently retains its influence 
over the upper lid, even when one or more of the muscles 
of the eye are paralysed. There is always some diplopia, 
the false object varying in position witii respect to the 
true one, in accordance with the muscle or muscles which 
have lost their power ; thus — 

In paralysis of the Memal rectus^ there is a divergent 
strabismus, but the eye can be turned upwards or down- 
wards. The diplopia is crossed, and the false object is on 
a level with the true one. 

In paralysis of the miperior rectus, the eye is displaced 
downwards and outwards by the combined action of the 
inferior and external recti and superior oblique muscles, 
whenever an attempt is made to look up. The diplopia 
is crossed, and the false object is above the level of the 
true one. 

In paralysis of the inferior rectus, the eye deviates 
upwa^ and outwards b^ the combined action of the 
superior and external recti and the inferior oblique mus- 
cles, when an effort is made to look down. The diplopia 
is crossed, and the false object is projected below the level 
of the true one. 

The Foukth Nbbvb — the trochlear — the smallest of the 
cerebral nerves, passes along the outer wall of the cavern- 
ous sinus, and enters the orbit by the sphenoidal fissure. 
It then mounts above the other nerves, and running 
close to the periosteum of the roof of the orbit, it applies 
itself to the orbital surface of the superior oblique mus- 
cle. As it traverses the wall of the cavernous sinus, it 
communicates with the sympathetic through filaments 
from the carotid plexus, and as it enters the orbit, it 
occasionally gives a branch to the lachrymal nerve. The 
function of the fourth nerve is entirely motor. 

In paraJ/ysia of thefovHh nerve, the early symptoms are 
often obscure and easily overlooked ; but when the palsy 
is complete, they are usually sufficiently marked to be 
diagnosed by a careful examination of the eye. It should 
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be remembered that the function of the superior oblique 
in health is to roll the eye downwards and outwards, and 
that, therefore, no defect of sight arising from a want of 
power in this muscle will be noticed by the patient, so 
long as his eyes are fixed on objects above the horizontal 
mesial line. 

Tke symptoms which characterise palsy of Hub muscle 
are, that whenever an attempt is made to look downwards, 
the affected eye is drawn slightly upwards and inwards, 
and the patient has homonymous diplopia, the false object 
appearing to the outer side and below the level of the 
true one, and slanting towards it. The interval between 
the true and false impressions, both in latitude and elevar 
tion, are increased as the globe is vertically depressed. 

The Sixth 'S:EXVi&—abducens — crosses the cavernous 
sinus, lying dose against the outer side of the internal 
carotid artery. It enters the orbit through the sphenoi- 
dal fissure, passing between the two heads of the external 
rectus, to the ocular surface of which muscle it is dis- 
tributed. In its passage through the cavernous sinus, it 
receives sympathetic filaments from the carotid plexus, 
and a branch from Meckel's ganglion. The function of 
the sixth nerve is entirely motor. 

In pcMraJ/ysis of (he sixth nerve there is a marked in- 
ternal strabismus ; the eye, when the palsy is complete, 
cannot be drawn outwards beyond the mesial line of the 
orbit, but it can be turned freely in all other directions. 
There is homonymous diplopia, the false image being 
projected to the outer side of the true one. If, with the 
soimd eye closed, the patient endeavours to seize an object, 
he misses his aim, the hand passing to its outer side. In 
walking he generally turns his head rather towards the 
side opposite to that of the affected eye, so as to avoid 
the diplopia by not looking outwards. 

From cerebral disease, or from tumours of the orbit, all 
the ocular muscles may be paralysed ; the eye is then 
rendered prominent and stationary in the centre of the 
orbit. 

The prognosis of the paralytic affections of the musdea 
of the eye is determined by the following considerations. 

a. The Comse of the PfvroLysis, — ^When the loss of power 
proceeds from some syphilitic, rheumatic, or gouty dis- 
ease, or from some reflex irritation, the prospect of 
recovery imder sidtable remedies is favourable. When, 
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however, the paralysiB arises from intra-craiiial mischief, 
and is uUdatod ^th other cerebral symptonui, the pro^ 
gnosis is bad. 

(3, The Extent of the Pa/ralyaiSy whether it is partial or 
complete, or confined to the muscles supplied by one 
nerve, is an important point to decide. The prognosis is 
always most favourable when the paralysis is partial and 
limited to one ocular nerve, and when there are no other 
symptoms of disease of the nervous system. 

y. The length of tvme the Faralym has lasted, — ^If the 
loss of power has been persistent, and no improvement 
has taken place in spite of judicious treatment, the pro- 
gnosis is unfavourable. There are, however, many cases 
in which recovery progresses to a certain point, and then 
ceases ; the paralysed muscle does not completely regain 
its former tone, and a slight strabismus with diplopia re- 
mains. For such patients much may be done by local 
treatment. 

Treaim,ent. — If the paralysis is due to syphilis, rhexmia^ 
tism, or gout, the patient must be treated constitutionally, 
with the medicines suited to these special diseases. In 
most cases benefit is gained from small and repeated doses 
of the iodide, or the iodide and bromide of potassium 
(F. 74, 77), or of the iodide of potassium combined with 
iron (F. 73). The bowels should be freely opened by a 
purgative; and counter-irritation may be used behmd 
the ear, either by rubbing in a stimidating liniment, or 
by applying a small blister. In syphilitic cases, pil. hy- 
drarg. subchloridi comp. gr. 5 may be given every other 
night for a short time, or a little of the imguent. hydrarg. 
may be rubbed night and morning into the temple of the 
affected eye. Where reflex irritation may be reasonably 
expected to be the cause of the paralysis, as in certain 
cases of palsy of the sixth nerve, the source of the mis- 
chief must be sought for in some functional derangement 
of abdominal viscera. The important connection between 
the sixth nerve and the sympathetic is, I think, quite 
sufficient to account for its being prejudicially influenced 
by visceral irritation. 

To relieve the diplopia, which is so distressing to the 
patient, the affected eye should be excluded, either by 
being covered with a bandage, or by the use of a pair 
of spectacles with large curved glasses, one of which 
has been completely darkened. Li certain cases, prisms 
are of the greatest service in uniting the double images, 
but it must be remembered in using them, that they will 
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have to be repeatedly changed, as the palsied xnnsde re- 
gains its power. For the internal strabismus, from para- 
lysis of the external rectus, the prism must be placed 
with its base outuxirds ; and for the external strabismus, 
from paralysis of the internal rectus, the prism must be 
used with its base vnwarda. 

When the paralysis is probably dependent on a local 
affection of the nerve, as &om some rheumatic or gouty 
efiusion, faradization is often of the greatest service, but 
it should not be recommended if there is any reason to 
suspect cerebral disease. 

Under one or other of the methods of treatment I 
have described, the majority of the cases of palsy of one 
of the ocular nerves will steadily progress to complete 
recovery. There are, however, occasionally instances 
when the remedies fail, and the muscle having regained 
a certain amount of power ceases to improve. When this 
happens, and the strabismus and diplopia have continued 
stationary for some months, an operation may be per- 
formed with advantage, to restore the balance of power 
between the muscles. If the paralytic strabismus be 
divergent, the external rectus may be divided ; and 
should this fail, the internal rectus may be brought for- 
ward, as recommended in the article STBABiSBfUS, page 
220. If, however, the remaining strabismus be convert 
gent, the internal rectus must be divided. 



CHAPTER VIII. 

SPECIAL INJURIES OF THE ETE. 

FOREIGN BODIES WITHIN THE ETE. 

The lodgement of a foreign body within the Eye 
is one of the most serious injuries which can happen to 
that organ, and the importance of ascertaining correctly, 
as soon as possible after the infliction of an injury, whe- 
ther there is a foreign body within it, cannot be over- 
estimated. The prognosis of the case rests entirely on 
the elucidation of tlmt one point. 

Every penetrating wound of the globe should be spe- 
cially examined with reference to the possibility of there 
being a foreign body within the eye. 
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The dangers of a foreign body within the eye are : — 

1. The risk of the eye being completely destroyed by 
the inflammation which its presence may excite. 

2. If the eye has been destroyed by the inflammatory 
action which the foreign body has induced, the stiunp, or 
that which remains of the eye, will be liable to repeated 
attacks of inflanmiation so long as the foreign body con^ 
tinues embedded in it ; and with each atta^ there will 
be an increased danger of the other eye becoming aflected 
with sympathetic ophthalmia. 

All the evidence we can collect may be in favour of 
there being a foreign body within the eye ; yet if we can- 
not see it, and we have no reason to beHeve that it is 
buried within the lens, we must wait for symptoms, and 
treat them as they arise. The progress of the case will 
as a rule quickly determine whether there is a foreign 
body within the eye, although in some exceptional in- 
stances it excites but little if any irritation. 

The symptoms which strongly favour the presumption 
that a foreign body is within the eye when a careful exa- 
mination faSls to detect it, are : — 

a. An increase or a continuance of the inflammation 
primarily excited by the injury in spite of all the reme- 
dial agents which may have been used to arrest it. 

/3. li the first inflammatory symptoms have subsided, 
the continuance of a subacute choroido-iritis or choroido- 
retinitis iminfluenced by proper local and constitutional 
treatment. 

y. The non-union of the corneal wound, when the 
cornea has been the part of the eye involved in the in- 
jury ; or the only partial closure of the wound, leaving 
a fistula through which there is a constant drain of the 
aqueous, causing the iris to lie in contact with the 
cornea. 

^. Severe and continued pain in the eye, unpropor- 
tioned to the apparent existing inflammation, and un- 
alleviated by the ordinary local applications and medi- 
cines. 

TreoJt/mefni of Foreign Bodies wiJthm the Eye. — In all 
cases of foreign body within the eye, the treatment un- 
doubtedly is, if it can be seen and the removal of it is 
practicable, to take it away. But the object may 
be so placed that it can be seen, yet from its situa- 
tion an attempt to remove it will incur a risk of loss 
of the eye, or, from the difficulty of reaching it, the 
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operation will probably fail : how then should we acfc ? 
My answer to this is : — 

1. If it is creating irritation, endeavour to remove it, 
as, though faQure may be the result, yet a chance has 
been afforded to the eye, which, had it been successful^ 
might have saved it. 

la all cases where the surgeon deems it right to attempt 
the removal of a foreign body from witlun the eye, he 
ought to have a discretionary power, that if he fail to 
find it, he may remove the globe whilst the patient 
is still under chloroform, if ci/rcmnstcmcea render U ad- 
viaahle. 

2. If, however, the foreign body is creating no irrita- 
tion, and there is a fair amount of vision, and an at- 
tempt to remove it would greatly hazard the eye, it 
should be left alone ; but the patient should be either 
kept under constant observation, or be cautioned that as 
soon as any symptoms of irritation show themselves either 
in the injured or the sound eye, he must seek the aid of 
his surgeon. 

In every case where the eye is destroyed for visual 
purposes by the inflammation induced by a penetra- 
ting wound, and there is reason to believe that a foreign 
body is lodged within the globe, the only treatment to be 
adopted is to excise it. It has ceased to be an organ 
of vision, and at some future period it may, and very 
probably will, become a source of much danger to the 
sound eye. 



INJUBIES OF THE ETE FROM ESGHABOTICS. 

QuiOK Lime, or lime before it has been slaked by the 
addition of water, is the most destructive agent that can 
come in contact with the surface of the eye. If it is in 
sufficient quantity, and is allowed to remain long enough 
in apposition, absolute destruction of the part ensues, a 
slough follows, and complete loss of the eye is a not in- 
frequent result. In the smallest quantity it is a most 
powerful irritant : a spasmodic contraction of the orbi- 
cularis tightiy closing the lids upon the globe, and a 
copious flow of tears, follow the introduction of even a 
particle of lime into the eye. The epithelixmi is at once 
whitened and destroyed, and a sharp dear line will indi- 



. INJUBIES FBOM MOBTAB^ ETC. 287 

cate the boundary of the pairt which has been affected by 
the lime ; outside this boundary the conjimctiya is ex- 
cessively red and more or less chemosed ; and the lids, 
if the injury is severe, are oedematous. 

If the epithelium only is destroyed, it will be replaced, 
and no markings of the injury will remain ; but it is sel- 
dom, if ever, that the action of unslaked lime is thus 
limited ; the whole thickness of the tissue with which it 
comes in contact is usually destroyed by it, and dense 
contracted cicatrices are the result. 

MosTAB, Lime, Plasteb, and the other combinations 
of lime used for building purposes differ only in degree 
from lime in the way in which they affect the eye. l^eir 
action is not quite so rapid or so acute as unslaked lime ; 
still, if they are allowed to remain a sufficient time in 
contact with the eye or with the conjunctiva of the lids, 
similar restdts are produced ; sloughs maybe formed, and 
suppuration ending in complete destruction of the eye 
may follow. 

Treatment of InQuries from Lime, Morta/r, etc, — ^The first 
course to be adopted is to remove as quickly as possible 
every particle of lime from the eye, and at the same time 
to arrest the further destructive action of any fragments 
which may be still sticking to the conjunctival epithelium. 
For this purpose a little sweet oil should at once be 
dropped into the eye, and the upper and lower lids being 
everted in turn, the bits of lime should be gently lifted 
away with a fine spatula or spud« Having removed all 
that can be seen, the upper lid being everted and the 
lower one drawn down by the finger of an assistant, a 
stream of tepid water should be gently syringed over the 
front of the eye and the inner surfaces of the lids, so as 
to wash away any small pieces which may have escaped 
notice ; but before closing the lids, two or three more drops 
of oil should be dropped into the eye. If the patient is seen 
by the surgeon very early after the accident, the eye may 
be syringed out with a little weak vinegar and water, or 
the dilute acetic add and water, about the strength of 
otne drachm to one and a half ounces of water. An aQB- 
tate of lime is thus formed, which is innocuous ; but for 
this treatment to do good, it must be resorted to imme- 
diately after the introduction of the lime ; and as such 
a chance is rarely afforded the surgeon, the use of olive 
oil in the first instance will generally be found pre- 
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ferable. For the first two or three days after the injury 
soothing applications are best suited, and the cold water 
dressings to the eye should be continued, or a lotion of 
belladonna may be substituted if the eye is very painful. 
Opiates should be given at night if the pain prevents 
sleep. 

BuKNS AND Scalds of the Ets. — ^Hot fluids, accord- 
ing to the intensity of their heat, redden, vesicate, or 
even destroy the conjunctival surface of the eye or lids 
with which they come in contact. They produce the same 
immediate effect on the conjunctiva of the eye as they do 
on the skin covering the body ; but the delicacy of the 
textures of the eye and the importance of the integrity 
of each for the well-doing of the whole, render what 
would be a slight scald elsewhere, a severe injury to 
the eye. 

Treatmefid, — ^When the patient is first seen, a few drops 
of olive oil should be £x>pped into the eye, the lids 
should be then gently closed, and some cotton wool laid 
loosely over them, which should be kept in its place by a 
single turn of a light bandage. 

The dropping of oil into the eye may be repeated two 
or three times during the day, and each time the bandage 
is removed the eye and lids should be washed with a gly- 
cerine lotion (F. 44) free of any discharge which may have 
accxmnilated. 

If the lids are severely burnt or scalded, previously to 
applying the cotton wool, lint soaked in carron oil or 
equiJ parts of lime-water and linseed oil, shotdd be laid 
over them ; but if the bum or scald is only slight, a little 
ung. cetacei on lint will be sufficient. Opiates should be 
given internally if the patient is suffering much pain : 
they not only give ease and procure sleep, but they exer- 
cise a speciidly beneficial control over the suppurative 
action which has to follow. 

Stbono Sulphuric aio) Nitric Acids act chemically 
on the tissues of the eye, and if in sufficient quantity 
cause disorganisation of the parts with which they are 
brought in contact, producing superficial or deep sloughs. 

The action of a strong acid on the eye, even in the 
smallest quantity, is that of a powerful irritant ; it pro- 
duces great pain and smarting, more or less oedema of the 
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lids, and a constant flow of tears with intolerance of 
light, which may last for many days, even though the 
actual injury inflicted does not extend beneath the epithe- 
lium of ihe ocular conjunctiva. 

The rapid flow of tears, however, which the irritation 
of the acid instantly excites, quickly dilutes it ; and if it 
is only a drop or a small splash which has entered the 
eye, &e injury which it inflicts is comparatively slight 
and completely remediable. 

Treatment of Injwriesfrom gbvng Adds, — If the patient 
is seen very shortly after the accident, the eyes should be 
gently syringed out with some weak alkaline solution, 
such as potassae bicarb, or sodse sesquicarb. gr. 5, aqusB de- 
stillat. S 1, to neutralise any acid which may yet remain ; or 
if this cannot be at once obtained, tepid water should be 
used. A little olive oil should be then dropped into the 
eye, and this may be repeated two or three times a day 
if it gives ease. The lids being closed, a layer of cotr- 
ton wool should be laid loosely over them, and a single 
turn of a bandage passed round the head to keep it in its 
place. 

When the lids are much burnt with a strong add, an 
alkaline dressing should be used for the first twenty-four 
hours, and lint dipped in the liniment, calcis cum cretft 
(F. 29), should be hud over them, then a layer of cotton 
wool, and a turn of a bandage over the whole to keep 
all in situ. The ordinary carron oil or equal parts of 
lime-water and linseed oil, may be afterwards substi- 
tuted for the chalk dressing, and continued until the 
sloughs begin to separate. 

YiNEGAB, DHiUTE AoETic AciD, OT owy of the Weak or 
dUide addSf act as irritants to the eye ; and although they 
do not immediately destroy any of the tissues with which 
they may be brought into contact, yet they often give 
rise to an ophthalmia which is the cause of much suSer- 
ing, and in some instances even of danger to the eye. 
The primary treatment recommended in the cases of in- 
jury from shx)ng acids is equally applicable to those occa- 
sioned by the weak or the dilute. If seen early, t)ie 
alkaline solution should be used, and afterwaids 
either soothing or astringent applications, to allay irri- 
tation, and to check, if necessary, undue secretion from 
the conjunctiva. In aU injuries to the eyes from chemical 
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agents, a solution of the antidote should be first used, 
if the patient is seen sufficiently early to render its 
application of service. As in the cases of injury from an 
add, an alkaline solution was recommended ; so in those 
from a strong alkali, such as caustic potash or soda, an 
add solution of one drachm of vinegar, or of the dilute 
acetic acid, to the ounce of water, shoidd be syringed 
over the front of the eye and palpebral surfaces of the 
lids. 



INJUBISS FKOM PEBGUS6I0N GAPS, GUNPOWDER, AND 

SMALL SHOT. 

Percussion Caps, — One of the most- frequent sources of 
injuries to the eye from the use of guns, which is met 
with in civil practice, is from fragments of percussion caps 
flying off when they are exploded by the hammer of the 
gun. This acddent very rarely happens when the caps 
are of the best quality, such as are sold by respectable 
gunsmiths for ordinary sporting purposes. It is almost 
invariably occasioned by toy guns, bought as playthings 
for children, or used by itinerants at fairs and other 
places of public resort, for firing at a target for nuts. 
These common percussion caps are sold at a very low 
price, and are made of a brittle alloy instead of the best 
copper. In their explosion small scales are detached 
from them and driven with such, velodty that if they 
strike the eye they usually penetrate it. Unfortunately, 
the victim of such accidents is more frequently some by- 
stander or passer-by than the person who is shooting. 
In nearly every case, total loss of the eye is the ultimate 
result of the injury, and in several which have come 
under my care, the end has been still more disastrous ; 
the other eye has become affected with sympathetic oph- 
thalmia, and it also has been irreparably destroyed. 

Treaimevd. — Sex Trbatbient of Fobbion Bodibs xs 
THE Eye, page 235. 

Gunpowder. — The near explosion of gunpowder may 
affect the eye in four different ways : — 

1. By the concussion it produces when exploded in 
close contiguity to the eye. 

. 2. From the. burning or scorching of tha surface of the 
eye, and the lining membrane of the lids. 
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3. From depositing in the external tissues of the eye 
specks of unexploded powder. 

4. From grains of powder being driven with sufficient 
force to penetrate the globe. 

Treatment of Chmpc^oder Injv/ries. — ^The first object is 
to remove all loose powder, if there is any, from the sur- 
face of the eye, and from between the lids and the globe. 
This may be done by everting the lids and gently squirt- 
ing a stream of tepid water over the front of the eye, and 
the conjunctiva of the lids with a S3nringe, or small india- 
rubber bottle, and afterwards by lifting away, with a fine 
spatula or small scoop, any particles of powder which 
may be adherent from being entangled with mucus, or 
with the conjimctival epithelium. The cornea should be 
then carefully examined, and all the imexploded grains 
which may be found embedded in it, should be removed 
with a fine needle or spud. Those granules which are 
lodged deeply in the true corneal tissue and are out of 
the field of vision, may be left if they cannot be easily 
lifted away, as more harm will be done by injudiciously 
picking at them, than their presence can excite. 

Specks of unexploded powder which are lying on the 
sclerotic surface of the eye may be removed, but no 
great effort should be made to detach them, as, beyond 
the slightly unseemly appearance they seldom if ever do 
harm. 

Having taken away all the unexploded powder, a little 
castor or olive oil should be dropped into the eye and 
soothing; applications used externally. A lotion of bella- 
donna (F. 32) will relieve pain, and by keeping the pupil 
dilated act beneficially in case any general innammation 
of the eye should follow. 

In/ubibs I'BOM Small Shot, oommoioiY used fob 
SpoRTnra Purposbs. — ^The velocity and direction of the 
shot when it strikes the eye determine very much the ex- 
tent of the injury which it inflicts. 

1. Spent Slots, — If the shot is Tiewrly spent, it may 
merely produce a slight concussion withecchymoefis of the 
conjunctiva, from which the eye may quickly recover. 
If, however, there should be some irritation, it may 
generally be subdued by the application of two leeches 
to the temple, the use of the belkMionna lotion to the eye, 
and a few days' absolute rest. 

2, Glancvng ^lots. — ^A shot at full speed may strike the 
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eye in its transit without penetrating it, and leave a deep 
furrow which may very closely resemble a penetrating 
wound. 

3. Penei/rating Shots, — The lodgement of a shot within 
the eye will produce all the severe symptoms which have 
already been described in the section on Fobbign Bodies 
WITHIN THE Ete. As a rule, the eye may be considered 
as lost after such an accident. The passage of the shot 
into the eye generally inflicts such irreparable damage on 
the different tissues through which it passes, that all sight 
is at once extinguished. The eye at f&st becomes acutely 
inflamed, and occasionally suppurates ; but generally the 
acute symptoms subside, and a low form of deep-seated 
inflammation sets in, which ends in softening and shrink- 
ing of the globe. So long, however, as the shot remains 
within the eye, it is a constant source of danger, and 
may at any time give rise to an attack of sympathetic 
ophthalmia in the sound eye which may cause its de- 
struction. See TBEATMEirr of Foseion Bodies withik 
THE Eye, p. 235. 



EXCISION OF THE ETE. 

Fig. 81. The patient should He on his back on a couch 
with his face towards the U^ht, and the eyelids 
be separated by the stop-sprmg speculum. With 
a pair of fine single-toothed dissecting forceps 
a fold of the conjunctiva and subjacent fascia is 
to be seized dose to the cornea, and divided 
with a pair of blunt-pointed scissors, curved 
on the flat, as in fig. 31. Through this open- 
ing one blade of the scissors is to be passed, 
whilst the other remains external to the eye, 
and then with a few dips, the conjunctiva and 
fascia covering the globe are to be cut through 
in a circle around the cornea. An ordinary stra- 
bismus hook (fig. 29, p. 217), is then to be intro- 
duced in turn beneath the tendons of each of: the 
recti musdes, which are to be divided with the 
scissors close to their insertions in the sderotic. 
Having made certain that the recti musdes 
are completely divided, one finger of each hand 
should press back the tissues on either side of the 
eye, so as to push the globe forwards and partially dia- 
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locate it through the opening which was made in the 
conjiinctiya at the commencement of the operation. By 
this simple manoeuyre, the next step, the division of the 
optic nerve, is facilitated. The cut end of the tendon of 
either the internal or external rectus muscle should now 
be seized with the forceps, and the eye drawn over to 
one side, whilst the scissors with the blades shut and the 
curve towards the globe are passed backwards between it 
and the surrounding tissues. As they round the posterior 
curve of the eye, the blades should be opened, when, after 
gently uiging them a little further onwards, the optic 
nerve will come within their grasp, and may be Uien 
divided. The eye may now be lifted with the fingers 
forwards, and the oblique muscles or any other tissues 
which may be still adherent cut through with the scissors, 
and the operation will be completed. 

When {Jl the bleeding has ceased, the opening in the 
conjunctiva, through which the eye has been enucleated, 
may be closed by mrawing the edges together with a fine 
thread which is passed through them at different points 
and then tied. This is a finish to the c^eration, and 
gives an appearance of neatness to it at the time. It is 
not, however, essential, as the parts are afterwards com- 
pletely drawn together b^ cicatrisation. In the exdsion 
of inflamed eyes it is positively prejudicial, as it prevents 
the free escape of inflammatory exudations, and thus 
favours orbital cellulitis. 

Treatment after Excision of the Eye, — ^As a rule, the pa- 
tient recovers so rapidly from this operation that but little 
after-treatment is required. A fold of wet lint should be 
kept over the lids, and all discharge from the wound care- 
fully washed away from time to time with a little warm 
water gently syringed into the orbit with a glass syringe. 
The wound usually cicatrises in from three days to a week, 
but a slight muoo^purulent discharge from the orbit often 
continues for two or three weeks afterwards. This may 
be checked by a lotion of alum or tannic acid (F. 38, 47), 
which should be used with a syringe three or four times 
daily. It frequently happens that on looking into the 
orbit the cause of the continuance of the discharge may 
be seen in a small fungoid granulation sprouting from the 
cicatrix of the conjunctiva. This should be removed by 
a single snip with a pair of curved scissors. 

If, however, instead of progressing thus favourably, 
symptoms of orbital cellulitis come on, warmth should 

b2 
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be applied to the wound by frequent fomentations of 
hot water or decoction of poppy-heads, and afterwards 
by a linseed-meal poultice over tiLe lids and brow. If the 
opening in the conjunctiva has been closed by a suture, it 
should be at once removed. It is good practice in such a 
case to make a free incision through the wound in the 
conjimctiva into the cellular tissue of the orbit, so as to 
give free vent to all inflammatory exudations as they are 
efEused. By thus encouraging suppuration and favouring 
the exit of the pus, the urgent symptoms will probably be 
at once relieved. The bowels should be freely acted on 
by a purgative, and the patient should be kept very quiet 
in a darkened room. It is seldom that any untoward 
symptoms follow the operation of excision of the eye. 

Abtipicial Eyes. — ^In an ordinary case from six weeks 
to two months after the operation is the best time for 
commencing the use of a glass eye. Time should be 
allowed for complete cicatrisation to be effected, and for 
all swelling and discharge to subside before an artificial 
eye is introduced within the orbit. 

One of the most frequent inconveniences produced by 
too soon wearing an artificial eye is a chronic conjuncti- 
vitis with a muco-purulent disdkarge, which is often very 
troublesome to arrest. Another and a more serious annoy- 
ance is an inflammation of the conjimctiva and submucous 
tissue in the line on which the edge of the artificial 
eye rests, sometimes going on to ulceration. Aa the re- 
sult of this, cicatrices are often formed, which render the 
adjustment of another eye very difficult, and sometimes 
impossible. 

When a lost eye has been removed on account of the 
sound one suffering from sympathetic ophthalmia, an arti- 
ficial eye shoidd not be allowed until all the sympathetic 
symptoms have been arrested, and the eye has remained 
quiet for at least six months. 

■ The following excellent rules are given to the patients 
at theiRoyal London Ophthalmic Hospital who have had 
the misfortune to lose an eye. 

Instbuotions fob Persons wearxno as Ajitifigiaj. 
Ete. — It should be taken out every night, and replaced 
in the morning. 

To take the Eye out. — ^The lower eyelid must be drawn 
downwards with the middle finger of the left hand ; aifd 
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then, with the right hand, the end of a small bodkin must 
be put beneath iiie lower edge of the artificial eye, which 
must be raised gently forwards over the lower eyelid, 
when it will readily drop out. At this time care must be 
taken that the eye does not fall on the ground, or other 
hard place, as it is very brittle, and may easily be 
broken by a fall. 

To put the Eye in, — ^Place the left hand flat upon the 
forehead, with ike fingers downwards, and with the two 
middle fingers raise Qie upper eyelid towards the eye- 
brow ; then, with the right hand, push the upper edge of 
the artificial eye beneath the upper eyelid, which may 
now be allowed to drop upon the eye. The eye must 
then be supported with the middle fingers of the left 
hand, whilst the lower eyeUd is raised over its lower edge 
with the right hand. 

After it has been worn daily for six months, the polished 
surface of the artificial eye becomes rough; when this 
hapi)ens, it should be replaced by a new one. Unless this 
is done, uneasiness and inflammation may result. 



CHAPTER IX. 
DISEASES OF LAGHRTMAL APPARATUS. 

Epiphoba or a watery eye is an overflow of the tears. 
This overflow is not caused by an undue secretion of the 
lachrymal gland, but by some imperfection in the lach- 
rymal apparatus, through which the escape of the tears 
is retarded ; they consequently accumulate in the lacus at 
the inner angle of the eye, and from time to time flow 
over the margins of the lid on to the cheek. The ex- 
posure of the eye to cold or wind aggravates the epiphora 
by stimulating the lachrymal gland to an increased secre- 
tion of tears. Epiphora may arise — 

1. From a displacement of the punctum vMhout any 
mechanical obstruction in the canaliculus, lachrymal sac, 
or nasal duct. 

a. In old people a relaxed orbicularis frequently allows 
the lower lid to fall from the globe, and become slightly 
everted, and thus to draw away the punctimi from its 
proper position with respect to the globe. 
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/3. A similar result is seen in lippitudo, p. 257, and in 
all cases of ectropion of the lower lid. 

2. Obstruction of the canaliculus : — 

a. From closure of its opening into the sac. 

p. From some foreign body (frequently an eyelash) or 
from a small chalky concretion. 

y. From a tarsal cyst or stye pressing upon the canali- 
culus. 

3. Obstruction in the lachrymal sac, or nasal duct : — 
a. From blenorrhcea or chronic inflammation of the 

sac. 

/3. From dacryo-cystitis, or acute inflammation of the 
sac. 

y. From stricture. 

h. From mechanical obstruction by tumours. 

Treatment — ^As epiphora is to be regarded only as a 
symptom of derangement in some part of the lachrymal 
apparatus, the cause must be first detected, and then 
endeavours made to remove it. When the punctimi is 
displaced, the canaliculus should be slit up, and means 
should be taken to restore the lid, if diseased, to a 
healthy state, or if everted, to its normal position. 

Foreign bodies or concretions in the canaliculus should 
be extracted. Sometimes this can be accomplished with 
the aid of a pair of iris forceps without any cutting opera- 
tion ; but if not, the canaliculus must be laid open, when 
all difficulty will be removed. The treatment of the 
other causes of epiphora which have been mentioned, 
will be found under their respective headings. 

Chbonio Inflammation of the Lachbymax Sao— 
BlenorrhoRa — Tv/mov/r of Sac — Mv4X)C€le — is a disease of 
slow progress and long duration. The patient generally 
is unable to say when it commenced, so long has be suf- 
fered from a watery eye ; but an increase in the severity 
of the symptoms has induced him to seek advice. This 
is the tale of a large number of such cases. 

Symptoms, — Constant epiphora. The finger placed 
over the membranous portion of the sac, will detects 
fulness, sometimes amounting to an absolute protuber- 
ance, and a moderate pressure on this will cause a regur- 
gitation of thick viscid mucus or muco-purulent secretion 
through one or both pimcta. The degree of distension of 
the sac varies with the duration and severity of the dis- 
ease. In some cases there is a mere thickening and dila- 
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tation of the upper extremity of the sac which may be 
felt with the finger just below the tendo pig. 82. 
palpebrarum ; whilst in severe and long-stand- 
ing cases the sac is so enlarged as to be ex- 
panded along the border of the orbit, and to 
appear as a tiunour the size of a bean, corre- 
sponding in position to the inner half of the 
lower lid. IVom the constant exudation from 
the canaliculi, the eye becomes irritable, the 
caruncle red, and the edges of the lid excori- 
ated. The sight is also frequently dimmed from 
films of mucus floating in the tears across the 
cornea, and the patient is troubled by having 
repeatedly to wipe away the accimiulated tears 
from the inner angle of the eye. 

Treatm&rvt, — The first course to be pursued 
is to slit up the canaliculi, and examine with a 
probe the lachrymal sac and nasal duct, to de- 
termine if there is a stricture or any other 
change in the mucous track to account for the 
long-continued obstruction and discharge. 

A stricture may exist in three places : — 

a. At the point where the canaliculus joins 
the sac. 

j3. At the line of junction of the lachrymal 
sac with the nasal duct. 

y. Close to the opening of the nasal duct 
into the nose. 

The first and second are the most frequent 
sites for stricture. 

a, A stricture at the point where the canali- 
culus joins the sac, is recognised by the obstruc- 
tion the probe meets with as it is passed on- 
wards ; instead of entering the sac and striking 
against the internal bony wall of the canaJ, 
its progress is arrested by the outer membra- 
nous wall of the sac, which when pressed upon 
by the point of the probe, draws inwards the 
margin of the Ud, and imparts a feeling of 
elastic resilience. For such a case, the follow- 
ing course should be adopted. A guarded knife 
should be passed as a probe along the slit-up 
canaliculus until it reaches the sac, when fail- 
ing to find the opening of the duct, the guard is to be 
drawn back, and with a little pressure the point of the 
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blade will be made to enter the membranous portion of 
the canaL A free opening should now be made in the 
sac, and the knife having been withdrawn, the narrow 
end of a Weber's conical sound (fig. 32) should be 
passed through the wound into the lachrymal canaL 
The patient should be seen daily for the first few days 
after the operation, and afterwards every third or fourth 
day, in order to insert between the lips of the wound a 
Weber's sound, or Bowman's dilator to keep the opening 
in the sac from closing during the cicatrising period. 

p. If the stricture should be at the junction of the 
lachrymal sac with the nasal duct, a probe should be in- 
Fig. S3, troduced twice a week imtil it passes with facility ; 
or the narrow end of Weber's conical sound may, 
with a little steady pressure, be urged through the 
stricture, and by a rapid dilatation assist the pro- 
gress of the cure. It is to these cases that Dr. 
Stilling's plan of incising internally the mucous 
membrane of the lachrymal canal seems suitaULe. 
The canaliculus having been laid open in the usu^ 
way, he first passes a Weber's conical sound (^. 
32), to ascertain the position of the stricture and 
also to dilate sufficiently the opening in the mem- 
branous sac to allow of the easy passage of his 
knife (fig. 33). Having withdrawn the sound, 
he introduces his knife, with which he incises the 
mucous membrane of the canal at the site of the stricture 
in three or four different places until the blade can be 
freely turned in all directions. From the reported cases, 
the success of this treatment is so great, that frequently 
no further passage of the probe is necessary. H after 
having dilated the stricture, a muco-purulent discharge 
continues, the sac should be washed out two or thiie 
times a week with an astringent lotion (F. 38, 47). 

y. When the constriction is at the lower end of the 
nasal duct close to its opening into the nose, the stricture 
should be rapidly dilated at the first introduction of the 
probe by a steady forcible pressure, and the communica- 
tion with^the nose be at once restored. A probe should 
be afterwards passed a few times, at interviUs of two or 
three days, to keep the orifice patulous. 

In the treatment of stricture of the lachrymal passage, 
it is seldom necessary to use styles. Occasionally, how- 
ever, when the constriction is close to the opening of the 
canalictdi, they will be found of service ; but their use 
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should not be contiiiued for more than a few days. The 
best form of style is a piece of silver wire of tiie thick- 
ness of a large-sized probe, cut to the length of the canal, 
rounded at one extremity, and the other drawn out so 
finely as to allow of its being bent at an acute angle to the 
shaft to prevent its slipping into the sac. Mr. Oouper 
speaks favourably of probes made of the Lammaria digi- 
Uxta, which he has used to dilate the stricture. After 
their introduction they rapidly absorb moisture from the 
canal, and swell out to three or four times their original 
size. 

In those cases where there is much distension of the 
sac, it wiU be necessary te persevere in washing out the 
lachrymal canal with an astringent injection, and at the 
same time to give the patient some slightly stimulatiug 
lotion (F. 19, 20) te drop twice a day inte the inner 
angle of the eye. By steadily continuing this treatment 
the dilated sac will usually shrink te its normal dimen- 
sions. 

On two occasions where the membranous portion of the 
canal was so dilated as to form a tumour which extended 
beyond the centre of the lower lid, I cut down upon the 
swelling, and excised the whole of its expanded anterior 
wall. Both patients made very satisfactory recoveries. 
It is an operation, however, whidi is never needed except 
in extreme cases. 

Acute Inflammation of the Laohbymal Sac — 
]}€bcry<H!y8tUia — ^usually attacks only one lachrymal sac, 
although I have seen both involved at the same time. It 
is generally preceded by epiphora or watery eye, and it 
wiU occasionally follow an acute attack of catarrhal oph- 
thalmia, when it appears as if the conjimctival inflamma- 
tion had spread by an extension along the canaliculi te 
the mucous membrane of the sac. 

The symptoms are most acute — ^pain, heat, redness, and 
swelling over the sac, extending to both the upper and 
lower eyelids, which are frequently so oedemateus as 
to be closed over the eye. The pain is often excessive ; 
the slightest pressure with the finger on the sac being al- 
most intolerable. These symptoms continue to increase, 
when suddenly the patient experiences a sense of relief. 
The inflamed sac distended with pus has given way, and 
the discharge has escaped into the cellular tissue between 
tiie skin and the membranous sac. A superficial abscess 
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is now formed, and the pus gradually makes its way to 
the surface, and points a little below the tendo palpe- 
brarum. If the disease is allowed to progress untreated, 
the purulent contents of the sac are discharged through 
the idcerated opening on the face ; the inflammation 
subsides, and the parts slowly regain their normal appear- 
ance ; but frequently a fistula remains in the site of the 
wound which communicates directly with the sac, and 
through which there is a constant flow of tears on to the 
cheek. The early symptoms of acute inflammation of the 
sac closely resemble those of a severe attack of catarrhal 
ophthalnna, as they are often associated with a muco- 
purulent discharge from the eye ; but in all cases of doubt 
the pressure of the finger over the lachrymal sac will, by 
the pain it produces, at once remove all obscurity. 

Treatmeni. — ^During the acute stage when pus is form- 
ing, fomentations of hot water, or of decoction of poppy- 
heads, should be frequently used, and in the intervals a 
warm linseed-meal poultice maybe applied over the part. 
As soon as there is reason to believe that the sac is dis- 
tended with pus, an external opening is to be made 
to give vent to it. An ordinary cataract knife should 
be made to enter the membranous sac a little below 
the tendo palpebrarum, and as the blade is withdrawn 
the incision should be carried downwards and out- 
wards through the skin and deep tissues to the extent 
of about half an inch. A small strip of lint is then to 
be placed in the wound to prevent its edges uniting, and 
a linseed-meal poultice applied. In three or four da]^' 
time, when all the swelling has subsided, the canaliculi 
should be slit up, and one of Bowman's probes, or the 
narrow end of Weber's sound, be passed into the sac. 
If any stricture is detected, the probes ought to be 
passed twice a week for a short time. If after a fort- 
night or three weeks a muco-purulent discharge should 
continue, the sac must be washed out with an astringent 
lotion (F. 38, 40, 47), either with an india-rubber bottle 
with a properly consiructed tubular nozzle, or, what is far 
better, with one of Wells's lachrymal sac syringes. This 
operation should be repeated twice a week imtil all dis- 
charge ceases. 

Fistula of the Laghbymal Sac is one of the results 
which occasionally follow acute inflammation and abscess 
of the sac. A small sinuous track exists between the sac 
and the integument, through which the tears ooze on to 
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the cheek. I have also seen a lachrymal fistula remain 
after the patient has given up the wearing of the old- 
fashioned style, which was introduced by an opening 
made in the sac through the skin just below the tendo 
palpebrarum. Lachrymal fistula is occasionally associ- 
ated with necrosis or caries of the bones forming the 
lachrymal canal. 

Treatment. — In all fistulas connected with mucous canals 
the course to be pursued is, first to cure the stricture and 
restore the mucous track to a healthy state, and the 
fistula will then generally close of itself. This rule holds 
good in lachrymal fistulas, and for this purpose the canali- 
cull should be laid open, and a probe passed into the 
sac and nasal duct to ascertain if there is any stricture or 
disease of the bony walls. 

If a stricture be detected it must be dilated with 
probes, or with Weber's sound, in the manner already 
directed in page 247. Should there be a chronic thicken- 
ing of the mucous membrane, with a muco-purulent dis- 
cluirge, the sac must be washed out twice or three times 
a week with an astringent lotion by means of an india- 
rubber bottle or Wells's lachrymal syringe. If this 
treatment fail, the fistula should be laid freely open 
into the sac with a cataract knife, the point of which 
is to be passed through the fistulous opening on the 
face into the membranous portion of the canal. Into 
the wound thus made a piece of lint is to be intro- 
duced, but it should be removed in twenty-four hours, 
after which, the cut edges maybe allojred to unite. This 
treatment, combined with the use of probes and syringing 
out the sac, seldom fails to cure the fistula. In those 
cases, however, where the fistulous opening on the face is 
large, as when a style has been long worn and afterwards 
abandoned, it will be often found of service to pare the 
edges of the opening and unite the raw surfaces with a fine 
suture. 

Efifhoila fbom Meohaihcal Obstbuction bt Tu- 
MOT7BS. — The cavity of the lachrymal canal may be par- 
tially or completely occluded by tumours, which either 
take their origin from within the sac, or from those which 
grow from the antrum, the nostril, or from the base of 
the skull. It would be out of place here to discuss the 
nature and treatment of such growths ; they will be 
found fully described in works on general surgery. It is 
sufficient to indicate that epiphora may be caused by the 
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gresence of tumours either within, or in the neighbour- 
ood of the hichrymal sac, that the surgeon may not dis- 
regard the possibility of their existence in obstinate 
cases which have persistently resisted all treatment. 

To SLIT UP THE Canauoulits. — ^There are several ways 
in which this operation may be performed. 

1. The canaUculus may be laid open on Orit- 
^^' chett's director (fig. 34). The patient being 

seated in a chair, the operator stands behind his 
head, and introduces the point of the instru- 
ment, which he holds between his finger and 
thumb, along the canaliculus, and then drawing 
the lid outwards with his ring finger to render 
the parts tense, he with the other hand slits up 
the duct by passing a cataract knife along the 
groove of tihe director. 

Care should always be taken to keep the inci- 
sion external to the caruncle, as if the edge of 
the knife as it is run along the director is turned 
too much towards the eye, the canaliculus will 
be divided only up to the caruncle, beneath which 
the remainder of the duct will tunnel, unless 
indeed, the caruncle be divided, which it is 
always desirable to avoid. 

2. The canaliculus may be sHt up by Wecker's 
knife, which consists of a fine blade of the shape 
and size represented in fig. 35, with ^ -g^ ok 
minute button at its extremity. This ^^' 
is introduced into the punctum, and run I 
along the canal, when, oy slighlJy raising 
the hand and giving to the blade a cutting 
movement, it is made to divide the canali- 
culus to the extent required. 

3. The canaliculus may be laid open by 
a pair of fine scissors. 

Oblitbilltion of the Laghbymal Sao 
is an operation which has been frequently 
performed by some continental surgeons 
of eminence in cases of obstinate chronic 
inflammation which have resisted other 
modes of treatment. Various means have 
been adopted for the piurpose of destroy- 
ing the mucous membrane of the lachry- 
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mal canal, such as la3mig open the sac by a free external 
incision, and applying to its interior either the actual 
cautery, the galvano-cautery, or nitrate of silver, potassa 
c. calce, chloride of zinc, or some other strong caustic. 
My own feeling is decidedly averse to this mode of 
treatment ; the few patients who have come under my 
notice, after having been submitted to it, have strongly 
prejudiced me against the operation. They have b^n 
illustrations of the difficulty, well known to all practical 
surgeons, of destroying a mucous canal. In each case 
the lachrymal sac was not obliterated, but the nasal and 
canaUcular openings were completely closed, and as a 
result there was a quantity of pent-up secretion which 
distended the sac, and formed a globular tumour below 
the tendo palpebrarum. There are few cases of chronic 
lachrymal disease which will not ultimately yield to weU 
directed and continuous treatment. 

Hemoval of the Lachbymal Glaio). — ^Mr. Zachariah 
Laurence, in No. 12 of the ^ Ophthalmic Review,' advo* 
cates strongly the removal of the lachrymal gland as a 
radical cure for lachrymal disease. He states as the result 
of his own experience of this treatment in abscess of the 
lachrymal sac, ' that after a varying time the secretion of 
pus from the mucous membrane of the sac decreases and 
finally disappears. ' After discussing fairly the merits of this 
operation and the mode of performing it, he cites some of 
the evil consequences which may follow. * In most cases,' 
he says, * slight conjunctivitis ensues ; this in one case ran 
on to mflammation of some of the deeper structures, 
which, however, gradually subsided under appropriate 
treatment, without inflicting any permanent injury 
to the eye. But by far the most serious result which 
ma^ follow the operation is ptosis of the upper eyelid. 
This was, in ahnost every case in which I observed it, of 
purely inflammatory origin, and gradually subsided spon- 
taneously, but in a few instances it was apparently due 
to a partial division of the levator palpebras.' 

When from any cause it has been decided to excise the 
lachrymal gland, the operation adopted by Mr. Zachariah 
Laurence''^ may be performed. An incision is to be 
made immediately below the upper and outer third of 
the orbital ridge through the skin and the fascia con- 

♦ Ophthahnic Review, No. 12, p. 867. 
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necting the periostetun of the orbit with the upper edge of 
the tarisal cartilage. The gland is then to be carefully 
felt for with the finger, and, having made out the exact 
position, it is to be seized with a pair of hooked forceps 
and drawn forwards out of the wound, whilst its cellular 
connections are carefully severed with the knife. Free 
haemorrhage often accompanies the operation, but the 
bleeding may generally be arrested by a stream of cold 
water from a sponge. The wound should not be finally 
closed until all bleeding has ceased. 

Diseases of the Lachrymal Gland are extremely 
rare ; so seldom indeed is the gland affected, that in the 
Reports of the Royal London Ophthalmic Hospital 
for ten years, from 1857 to 1867 inclusive, out of a 
yearly average of over 12,000 new cases only twenty of 
' diseased lachrymal gland' are recorded. No doubt the 
lachrymal gland is often secondarily involved in malignant 
tumours of the orbit, but this is apt to be overlooked from 
the fact that the gland is either excised unnoticed with the 
morbid growth, or else it is sloughed out by the action of the 
caustics which are afterwards used to destroy any portions 
of the tumour which may have been left behmd. Although 
the lachrymal, like all conglomerate glands, enjoys a 
special immunity from disease, yet it is not altogether 
exempt, and to those affections to which it may "be sub- 
jected I shall now refer. 

Inflammation of the Lachbymal Gland — Daxsryo^ 
ademtis — ^may be either chronic or acute; generally, 
however, it is the former. It may occur wifiiout any 
apparent cause, or it may arise from injury. 

aym^ptom8.^When chrome there is tenderness and en- 
largement of the gland, which can be felt by the finger, 
beneath the outer part of the edge of the roof of the orbit. 
There will be probably also some oedema of the oculo- 
palpebral fold of conjunctiva and redness of the lid. If 
there is much swelling of the gland, the eye will be dis- 
placed downwards and inwards. 

If the inflammation is acuie there will be more pain, 
redness, and swelling in the region of the gland, with 
oedema of the lid, and chemosis of the conjunctiva. These 
symptoms may subside under treatment, or they may go 
on to the formation of pus. 

TrecUment, — For the chrome inflammaiion of the gland 
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small doses of the iodide of potassium (F. 74), or of the 
iodide of ammonium, may be given, and an ointment of 
ammonii iodid. gr. 30, adipis gr. 240, may be gently rubbed 
night and morning over the swelling. For tiie acute 
symptoms, one or two leeches may be applied to the tem- 
ple, and a warm linseed-meal poultice over the eye. If 
the inflammation shoidd continue, and pus form, an inci- 
sion should be made in the line of the orbit to give 
vent to it, as soon as there is sufficient evidence of its 
presence. 

Cysts of thb Lachkymal Gland — Dacryops — may 
arise from acute inflammation and abscess, or from injury. 
Their formation is apparently caused by an obstruction 
more or less complete of one of the excretory ducts, in 
which the secretion of the gland accumulates ; ihe walls of 
the canal become distended, and a small elastic tumour 
shows itself in the locality of the lachrymal gland, over 
which the skin is freely moveable. In a paper by Mr. 
Hulke on this subject, in vol. i. of the ' Ophthalmic Hos- 
pital Reports,' he says : ' The most characteristic and 
striking sign of dacryops is the sudden enlargement which 
the tumour undergoes when the patient cries.' If the 
cyst attains a large size it may seriously interfere with the 
movements of the eyelid. 

Treatment. — The most efficient method of dealing with 
these cysts is by the establishment of a permanent fistula 
on its inner or conjunctival surface, by which the tears 
may constantly drain away. For the mode of accomplish- 
ing this, see Treatment of Fistula of Lachbymal 
Gland, in the next section. An attempt to dissect the 
cyst out through an incision of the skin is apt to lead to 
the formation of a permanent external fistula. 

Fistula of the Lachrymal Gland — Dacryops fi»- 
tido&us — ^may be the result of an abscess of the lachrymal 
gland which has burst externally; or of a cyst of the 
gland or of an incised wound. There is a minute opening 
in the upper and outer surface of the lid, through which 
the tears from time to time trickle. 

Treatment, — The edges of the fistulous opening may be 
pared with a fine scalpel, and be then brought togeilier 
with a single wire suture ; or the end of a fine-pointed 
cautery, having been made hot, may be introduced into 
the fistulous orifice ; or the galvano-caustic apparatus may 
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be used in a edmilar nuumer. The plan of treatment, 
however, which was adopted by Mr. Bowman, in a case 
recorded by Mr. Hulke,'^ was so succeasfnl that I will 
quote it in detaiL 'A siiigle thread of silk was armed 
with a needle at each end, and one of the needles wai 
introduced into the fistulous orifice in the skin on the 
outer surface of the eyelid, and carried for a short dis- 
tance upwards ; it was then made to pierce the fibro-cap- 
tilage of the lid and the oonjunctiya, and the thread was 
drawn out at the inner surface of the lid. A similar 
manoeuyre was repeated with the other needle, and the 
thread was drawn out at the inner surface of the lid at 
the distance of a quarter of an inch from the first, and a 
little nearer the attached border of the lid. In this 
way the cyst was pierced at two points by the thread 
which encurded in a loop the small intervening portion of 
tissue. The two ends of the thread were then brought 
out at the outer commissure, and secured upon the tem- 
ple with a piece of sticking plaster. The presence of the 
thread occasioned very shght annoyance ; the oonjuno- 
tiva lining the upper eyelid became a little swollen and 
injected ; and tears continued to flow from the orifice in 
the skin, but less abundantly. Ten days afterwards, the 
thread was replaced by a thicker one, which produced 
more irritation, and the conjunctiya immediately around 
it became slightly granular. An attempt was now made 
to dose the aperture in the skin. It was drawn out with 
a forceps and cut off with scissors, together with the little 
piece of skin immediately around it. The edges of the 
wound were brought togeth^ with two serres fines, wl^di 
were replaced in i^ evening of the same day by slips of 
plaster. When she was next seen after an interval of 
four days, the wound had quite healed, and the fistula in 
the cutaneous surface of the Hd had perfectly dosed.' 
In another week the thread was withdrawn, and the 
small bridge of tissue which had been encircled by the 
loop, cut out. 'This opening in the conjunctiva con- 
tinued patent, and there was no further collection of 
mucus nor tears in the cyst.' 

Simple Htpestbophy or Cbbohio EniiABGBmbitt o^ 
THE Lachbymal Glaih) is occasionally met with. The 
enlarged gland forms an unsightly prominence in the 
upper and outer part of the orbit. 

* Royal London Ophthalmic Hospital Reports^ vol. i. p. 2S8.' 
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Treai/menb, — The unguent, ammonii iodid. gr. 30 ad 
adipis gr. 240, may be rubbed into the swel&ng night 
and morning, and small doses of the potass, iodid., or of 
the syrup, fern iodid., maybe given twice a day. Shoidd 
this treatment have no effect, the unsightly prominence 
may be excised ; or the whole gland may be removed. 
In a case lately under the care of my colleague, Mr. 
Streatfeild, he removed the protruding portion and left 
the remainder of the gland. The patient made a satis- 
factory recovery, and has since continued well. 



CHAPTER X. 

DISEASES OF THE EYELIDS. 

Tinea Tabsi is a disease of the follicles of the eyelashes. 
It is chronic in its progress, difficult to completely sub- 
due, and very recurrent. In the early stage the margins 
of tiie lid are red and irritable ; there is at first an ex- 
cessive secretion from the follicles of the cilia, which 
accumulates during the night, and causes the lids to be 
gummed together in the morning. As the disease ad- 
l=, the'lischa^e becomes p^ent and cakes into 
scabs, which adhere to the margins of the lids, and to the 
lashes. Small pustules then form at the roots of the 
lashes, and these bxirst and leave superficial ulcerations, 
which are generally covered with yellow crusts. The eye- 
lashes gradually fall out, and the edges of the lid lose 
their sharp outline, and become roiuided, thickened, and 
everted. With the eversion of the tarsal borders, the 
punctum lachrymale is drawn away from the globe, and 
there is a slight but constant overflow of tears, which ex- 
coriates the lids and keeps up the redness and irritation. 
To this, the extreme stage of tinea tarsi, the term Itppi- 
tfudo has been applied. 

Tinea tarsi is very common amongst all classes, but 
especially amongst the poor. It is frequently associated 
with debility and constitutional derangement, and is one 
of the sequences of scarlatina, measles, and whooping 
cough. !ratients who have once suffered from it, are 
very apt to have recurrences when from any cause their 
health fails. 

s 
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Treatment. — One of the most important elements in 
the treatment of tinea tarsi is strict cleanliness. The 
lids should be bathed with warm or tepid water night and 
morning, and all scabs of dried secretion be removed be- 
fore the application of any of the remedial agents. On 
going to bed a little of the imguent. hydrai^. nitratis 
dilut. (F. 102), or of the unguent, hydrarg. nitric-oxyd. 
dilut. (F. 103) shoidd be smeared on the tarsal edges ; 
and in the morning after the Uds have been thoroughly 
cleansed from all the discharge which has accimiulated on 
them during the night, they shoidd be bathed with a mild 
astringent lotion (F. 39, 40). The lotion may be also 
used several times during the day. In children, when the 
eyelashes are very long, it is often of service to cut them 
off close to the lids wi& a pair of scissors, as the Uds are 
more easily kept clean when there are no lashes upon 
which the discharge can cake. This plan of treatment is 
usually sufficient to cure a slight case of tinea ; but where 
there are superficial ulcerations or pustules at the roots 
of the cilia, other means must be adopted. Each morning 
after the lids have been freed from all discharge, a solu- 
tion of nitrate of silver gr. 6 to gr. 10 ad aquae J 1 should 
be applied with a camel's hair brush to the pustides or 
ulcerated spaces between the lashes ; or they may be 
touched twice or three times a week with a stronger solu- 
tion of nitrate of silver, or with the diluted nitrate of 
silver points (F. 5). In the worst cases, where the edges 
of the lids are roimded, thickened, and excoriated, with 
the puncta drawn away from the globe, the canaliculi 
should be laid open in the manner directed at page 252 
so as to form conduits along which the tears may flow 
into the sac ; and a weak solution of nitrate of silver 
should be painted daily on the red excoriated margins. 
Where there is great irritability and excoriation of the 
tarsal edges, I have found much benefit from the use of 
the lotio boracis (F. 48). Whilst ordering local applica- 
tions to the lids, attention must also be paid to the state 
of the patient's health. Tonics of iron and quinine usu- 
ally do good ; but in very chronic cases, accompanied 
with a thickened and eczematous state of the Uds, small J 
doses of the Uquor arsenicaUs given twice or three times 
a day will be often of service. It is, however, a medicine 
which should be seldom prescribed for young children. 

HoBDEOLUM — stye — is a smaU boil on or near themaa^iin 
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of the lid. It is closely connected with one or more of 
the cilia, and in some cases it seems as if the stye was 
simply a suppurating hair follicle. Generally only one 
stye appears at a time on the lid, but others are very apt 
to follow. A succession of them is indicative of an ener- 
vated state of health. 

Treatment. — ^In the very early stage, when the patient 
feels that a stye is coming, and before suppuration 
has conmienced, I have thought that I have on several 
occasions succeeded in arresting its progress by drawing 
once across the tender spot on the tarsal edge a point of 
the mitigated nitrate of silver (F. 5), or a camel's hair 
pencil charged with nitrate of silver, as directed at page 
42. It is a remedy worth tr3nLng, as if it fails, the patient 
has in no way suffered. During the advance of the stye, 
warm applications are best ; fomentations with hot water, 
or the decoction of poppy-heads, and a warm poultice at 
night covered with a piece of oiled silk. It is seldom 
necessary to puncture a stye ; the pus will select its own 
site at which to point and make an exit for itself. The 
bowels should be cleared of all irritating matter by a pur- 
gative, and some tonic prescribed ; usually the mineral 
acids with bark (F. 61), or quinine with the perchloride 
of iron (F. 66), agree very well. In children, the pulv. 
cinchonas cum sodA (F. 118), or mist, cinchonas (F. 1 10, 
111), or some preparation of iron (F. 116, 117) may be 
ordered. When all suppuration has ceased, the lids may 
be bathed with a slightly stimulating lotion (F. 40), and 
at bedtime a little of the unguent, hydrarg. nitratis diLut. 
(F. 102) may be smeared on the tarsal edges^ 

Eczema of the Eyelids frequently accompanies stru- 
mous comeitis and phlyctenidar ophthalmia in children. 
It is often associated with eczema behind the ear and sores 
about the nostrils. 

Treatment. — ^If the child is seen at the commencement 
of the disease, when the eczematous symptoms are acute, 
the bowels should be well acted on with a powder (F. 
124, 128) ; and a mixture should be given repeatedly 
during the day, with smaJl doses of tartarated antimony 
(F. 108). The diet should be strictly regulated. The 
best local application will probably be the lotio boracis 
(F. 48) ; but if this should fail, a lotion with zinci oxyd. 
(F. 43) may be tried. Ointments generally irritate, and 
in most cases should be avoided. After three or four days 

s2 
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the antimonial mixture should be omitted, and a prepa- 
ration of iron or bark be ordered (F. 116, 110). 

TsiOHiASis is an irregular displacement of the eye^ 
lashes, some of which are inverted and often stunted in 
their growth. By their friction against the globe they 
cause severe irritation ; and when tiie inverted cUia brush 
against the cornea, they render it nebulous and vascular, 
l^chiasis may be partial, that is, limited to a few lashes, 
or it may affect the whole row. For the causes and treat- 
ment of trichiasis, see the next section. 

DiSTiOHiASis is when from some cause the bulbs of the 
cilia have been so shifted that there is a distinct double 
row of lashes. The inner row is usually turned inwards, 
and sometimes so completely, that the lashes cannot be 
seen without slightly everting the lid with the finger. 
Distichiasis may be partial, or it may involve the whole 
of the cilia. 

The ca/iuea of both trichiasis and distichiasis are puru- 
lent and granular ophthalmia. The contraction of the 
palpebral conjunctiva, which takes place during the heal- 
ing of the granulations, pulls upon the margins of the 
lid, and causes a displacement of the bulbs of the cilia, 
and an incurvation of the tarsal cartilage. 

TrecUment.—^The best operation for severe cases of tri- 
chiasis or distichiasis is excision of the whole row of the 
cilia. The patient is thus rapidly and permanentiy relieved 
from a long felt trouble, and the disfigurement is very 
slight. It is not to be compared with the unsightlineas 

Tig, 86. 




produced by a loss of the oculo-palpebral fold of skud, 
which is the usual result of those operations which endea- 
vour to rectify the displaced lashes by shortening the 
integument of the upper lid. It is seldom necessary to 
excise the cilia of the lower lid, as the removal of a fold 
of skin with the corresponding portion of the orbicularis 
will usually suffice. (See page 262.) In slight cases, where 
only a few of the cilia are affected, the mistorted or di»> 
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placed lashes may be pulled out with a pair of cilia forceps 
(fig. 36), or they may be excised. If the inverted lashes 
involve as much as half the tarsal margin, it is better to 
excise the entire row, as it is less noticeable than when 
half the length of the cilia have been removed. 

Operation fob the Removal of the Eyelashes. — 
This consists in first splitting the border of tiie tarsal 
cartilage, and then excising the thin wedge of it in which 
the bulbs of the lashes are embedded. 

The lid being drawn tense by one hand of the operator, 
with the other he makes a long incision with a cataract 
knife along the inner or ocular edge of the lashes, and of 
a sufficient depth for the point of the knife to pass beyond 
their roots. A second incision is now to be made on the 
outer surface of the lid just behind, but parallel to the 
row of lashes, so as to cut through the integuments and 
the margin of the cartilage just above the bulbs of the 
cilia : the depths of the two incisions will thus meet, and 
the whole row of lashes will be excised. The cut surface 
of the cartilage should now be carefully scanned over, so 
that if any of the bulbs of the lashes have escaped ex- 
cision they may be removed ; shoidd any be left, new 
lashes wiU sprout again from them, and the object of the 
operation wHl not be completely fulfilled, as even a single 
eyelash brushing against the cornea will cause consider- 
able irritation. The bulbs of the lashes may be recog- 
nised by their appearing as fine black dots. 

Lastly, the slan should be gently pressed over the cut 
edge of the cartilage, and a compress of wet lint be applied 
to the eye with a bandage. No sutures should be used. 

By tins operation the lid is not shortened, for the edge 
of the cartUage is simply split, and the thin wedge of it 
removed in which the lashes are implanted. 

To facilitate the performance of this operation, either 
Snellen's eyelid forceps or the horn spatula may when 
practicable be used. If Snellen's forceps are selected, 
the lower blade should be gently insinuated beneath the 
upper eyelid as far as it will pass, and then with a few 
turns of the screw, a metallic clamp is made to compress 
firmly the circumference of the Ud with the exception of 
its tsursal border, which is left free for the operator. 

Various means have been tried for the destruction of 
the hair follicles by caustics, but the treatment is only 
applicable to those cases where the displacement of the 



262 DISEASES OF THE EYELIDS. 

lashes is limited, and even then it is not very satisfac- 
tory. 

Dr. Herzenstein*^ has recommended the use of a seton 
for the destruction of the bulbs of the cilia, and in cases 
of partial trichiasis it seems applicable. One end of the 
thread is first introduced by a fine needle through the 
edge of the tarsal cartilage, and passing it upwards sub- 
cutaneously it is brought out at a point beyond the roots 
of the ciHa, and again introduced through the same 
opening it is carried onwards beneath the skin around 
the bulbs of the lashes to be destroyed, until finally it 
emerges on the edge of the lid in a line with the spot at 
which it first entered. The two ends of the thread are 
now tied together, and they are allowed to remain until 
they cut their way out, by which time the hair bulbs are 
destroyed by suppuration. 

Entbopion, or an Inveksion of thr Edge op the 
Eyelids. — ^There are two forms of this disease. 

o. The spasmodic entropion. 

^. The chronic entropion, which is dependent on struc- 
tural changes of the conjunctiva of the lid. 

a. The spa&modic entropion is due to a spasmodic oon> 
traction of the orbicularis. It may occur after an injury ; 
or during any afiection of the eye, which is accompanied 
by much photophobia and lachiymation, and particularly 
if the eye has been for some time closely bandaged up. 

From the constant overflow of tears the tarsal border 
becomes red and excoriated ; and from the repeated spas- 
modic contractions of the orbicularis muscle, the edge of 
the lid becomes curled inwards — sometimes to such an 
extent that the eyelashes cannot be seen without first 
everting the tarsal margin by drawing it down with the 
finger. Spasmodic entropion is frequently seen after the 
operation for cataract, and especially in old people, with 
the skin of the lids loose and wrinkled. This inversion 
of the lashes is usually confined to the lower Ud. 

For the treaimient of this form of entropion, it is suffi- 
cient to remove a narrow strip of the skin, and of the 
orbicularis muscle, close up to and nearly the length of 
the margin of the lid. This is to be done by first pinching 
up a fold of the skin in a line with the lid by a pair of 

* Archiv fUr Ophthalmologic, bd, xii. p. 76, 1866. 
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forceps, and cutting it off with a pair of scisBors. A cor- 
responding piece of the orbicularis is then to be seized 
with the forceps and excised in a similar manner. No 
sutures will be required ; but when all the bleeding has 
ceased, the edges of the wound should be gently pressed 
together, and a light pad of wet lint with a bandage 
fastened over them. Complete union wiU be effected in 
two or three days. 

/3. Chronic entropion is caused by purulent and granular 
ophthalmia ; by injuries of the conjunctiva of the lids 
from hot metal, lime, mortar, or any other escharotic 
which may have caused a destruction of a portion of that 
membrane. As cicatrisation proceeds, the contraction of 
the conjunctiva causes the margin of the lid with its 
lashes to become inverted and drawn towards the globe. 
This folding in of the lashes is a source not only of great 
discomfort to the patient, but of danger to the eye. The 
continued brushing of the lashes against the cornea in 
every movement of the eye is apt to induce a troublesome 
form of comeitis with ulceration, and will invariably 
after a time render the cornea nebulous and vascular. 

Trefdment. — ^When the entropion is severe, and depen- 
dent on a thickened and contracted palpebral conjunctiva, 
produced by granular ophthalmia; or on cicatrisation 
following an injury to that membrane from some escha- 
rotic, the only operation which will afford permanent 
relief is the removal of the entire row of lashes. (See page 
261.) Associated with the inversion, there is frequently 
a considerable contraction of the palpebral aperture. 
When this exists the external canthus should be first 
divided with a pair of scissors, and then a fine suture 
inserted between the divided conjunctiva and the opposite 
point of skin, in order to prevent the reunion of the 
edges of the incision. There are, however, many cases 
of entropion due partly to spasm of the orbicularis, and 
partly to a contraction of the palpebral conjunctiva. For 
this class, one or other of the numerous operations for 
everting the infolded tarsal cartilage, and rectifying the 
displaced lashes, may be performed. 

Mr. Streatfeild recommends the following operation of 
* grooving the fibro-cartilage,' a full account of which is 
given in vol. i. of The Ophthalmic Hospital Reports, 
p. 125. * The lid is held with Desmarres' forceps, the 
flat blade passed under the lid, and the ring fixed upon 
the skin, so as to make it tense and expose the edge of 
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the lid. An incision, with a scalpel, is made of the 
desired length, just through the skin, along the palpebral 
margin, at a distance of a line or less, so as to expose 
but not to divide the roots of the lashes ; and then just 
beyond them the incision is continued down to the car- 
tilage (the extremities of this wound are inclined towards 
the edge of the lid) : a second incision, farther from the 
palpebral margin, is made at once down to the cartilage, 
in a similar direction to the first, and at a distance of a 
line or more, and joining it at both extremities ; these 
two incisions are then continued deeply into the cartilage 
in an oblique direction towards each other. With a pair 
of forceps the strip to be excised is seized and detached 
with the scalpel.' 

Another excellent operation is one practised by Arlt. 
He first splits the tarsal cartilage and severs the entire 
row of cilia from the subjacent parts as in the operation 
for excision of the lashes, page 261, but with this differ- 
ence that he leaves them still attached at each extremiiy 
to the lid. He then removes a fold of skin the length of 
the Ud and adjoining the incision already made, and into 
the raw surface thus exposed he plants the row of cilia, 
leaving the skin connection at either end to maintain their 
vitality until union is effected. A few fine sutures are 
inserted to keep the parts in situ. 

Graefe, Pagenstecher, and Snellen have suggested dif- 
ferent operations for the relief of entropion. A detailed 
account of each will be found in some of the copious 
treatises on the Eye which have been lately published. 

EoTKOPiON, or EvEBSiON OF THE Eyblids, may be 
induced by either injury or disease. The worst and most 
intractable cases are those which are the result of injury 
either to the eyelid, or to the tissues in its immediate 
vicinity. When the ectropion is caused by disease, the 
lower Ud is the one most frequently everted ; but when it 
is the result of accident, the upper lid suffers equaUy with 
its fellow. The deformity which ectropion produces is 
often very great, and the cause of much annoyance, if not 
of actual suffering. In all except very slight cases, the 
eye having lost a part of its natural protection, is liable, 
from undue exposure, to attacks of recurrent inflamma- 
tion of its conjunctival surface. It also becomes what is 
commonly called a watery eye : owing to the eversion of 
the eyelid the punctum is drawn away from the globe, 
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and some of the tears are constantly flowing over the lid 
on to the cheek. Lastly, after the lid has been long 
everted, the conjunctiva is very apt to become changed 
in appearance and character. In some instances it grows 
almost cuticular ; whilst in others it becomes so hypertro- 
phied and granular as to acquire somewhat the look of a 
fungoid excrescence. 

Ectropion may be produced — 

a. By the cicatrisation following the destruction of a 
part or the whole of the skin of the eyelid. 

fi. By the cicatrisation of a wound in the noighboxir- 
hood of the eyelids. 

7. By abscesses in the cellular tissue at any point near 
the margin of the orbit, and especially if associated with 
diseased bone. 

In the cicatrisation which follows an absolute destruc* 
tion of a portion of the integument, the loss is not re- 
placed by a regrowth, but ih» breach is chiefly repaired 
by a drawing together of the surrounding parts, borrow- 
ing as it were from the abundance of skin in the neigh- 
bourhood to close the gap which has been occasioned by 
the injury. The wound is thus greatly reduced in size, 
and that which yet remains open is repaired by the de- 
velopment of a cicatricial tissue, which closely resembles 
the true skin, but differs from it in its want of elasticity, 
softness, and vitality. 

If the wound is in the vicinity of the orbit, the con- 
traction which accompanies the healing process draws 
upon the tarsal edge of the Hd, and gradually everts it. 
lliis contraction of the neighbouring skin towards the 
seat of the injury is not confined to i£e actual period of 
cicatrisation, but continues for many months afterwards, 
increasing the extent of the ectropion, whilst it diminishes 
the size of the cicatrix. 

When the ectropion is caused by an abscess near the 
margin of the orbit, very little if any of the skin may 
have been involved in the suppuration. The ectropion 
is then dependent on a portion of the cellular tissue 
having been destroyed by sloughing, and the skin be- 
coming drawn and adherent to the parts beneath, in- 
stead of gliding smoothly over them. With the contrac- 
tion of the s^n towards the cicatrix of the subjacent 
cellidar tissue, a pull is exerted upon the eyelid, which 
will first draw down its tarsal edge, and then gradually 
evert it. 
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Two forms of ectropion may be recognised, either of 
which may be produced by the same cause, the difference 
being only in degree. 

1. Where there is a partial eversion of the eyelid, with 
a thickened and fungoid condition of the conjunctiva. 

2. Where the eyelid is entirely everted, its conjuncti- 
val surface being completely exposed. 

The first form is most frequently caused by the cicatri- 
sation of a wound in the neighbourhood of the eyelids ; 
whilst the second is generally the result of an absolute 
destruction of a portion or the whole of the skin of the 
lid itself. 

Treatment of Ectropion. — ^In considering what are the 
best means of restoring an eyelid with ectropion to its 
normal condition, it is necessary first to determine the 
relative changes which are produced by this deformity on 
the different parts of the lid. 1. The eyelid is more or 
less everted. 2. As a consequence of this, the punctum 
lachrymale is displaced : it is drawn away from its pro- 
per relationship with the globe, so that it has ceased to 
act as a conduit for the tears. 3. The tarsal edge of the 
lid is more or less elongated, according to the extent of 
the eversion. 4. In many cases the exposed conjunctiva 
is hypertrophied and thickened. 

In a mild case of ectropion these defects will be only 
slightly marked, and possibly one or other of them may 
be absent ; but when there is a great eversion of the lid, 
they will probably be all present and distinctly seen. In 
treating of each of these defects, I will take them in the 
order in which it would be wise to proceed in an operation 
for their relief. 

1. If the pwnctwm kichrymdle is dispUicedy and drawn 
away from the globe, the canaliculus should be slit up so 
as to convert it into a canal along which the tears may 
flow into the sac. This is readily accomplished by one of 
the methods recommended at page 252. 

2. If the exposed conjunctiva is much thickened amd hy- 
pertrophiedy the prominent excrescent-looking portion 
should be excised. This is most easily done by seizing 
hold of the piece of conjunctiva which is to be removed, 
with a pair of fine-toothed forceps, and cutting it off with 
a pair of small scissors curved on the flat. The contrac- 
tion which accompanies the cicatrisation of the conjunc- 
tiva draws the edge of the eyelid inwards, and helps very 
materially to restore it to its natural position. 
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'3. If the ta/rsal edge of the lid is elongated, it must be 
shortened before the lid can be restored to its proper posi- 
tion. This lengthening of the tarsal margin is due to the 
constant pull which has been exerted upon it during the 
contraction and cicatrisation of the wound which has 
caused the ectropion. To remedy this defect, a V-shaped 
piece of the edge of the lid may be excised with a fine 
scalpel. The lips of the wound are then to be brought 
together with fine pins and twisted sutures, taking care 
that one of the needles is inserted close to the tarsal edge, 
so that an accurate apposition of the corresponding sxir- 
faces is secured. A portion of the tarsal margin may thus 
be removed from any part of its length ; but in most cases 
it is advisable to make the excision from the extreme end 
close to the outer canthus» The edges of the wound are 
brought more easily and accurately together than when 
the part excised is near the centre of the lid, and the 
scar which is left is much less noticeable. 

4. To relieve the everaion of the eyelid many operations 
have been suggested and practised. When the ectropion 
depends upon a cicatrix, either of the skin in the neigh- 
bourhood of the orbit or of the lid itself, the first endea- 
vour should be to free the eyelid from the influence of 
the scar which binds it down. This can be often readily 
accomplished : the great difi&culty is to prevent a reunion 
of the parts, and a return of the deformity. 

a. Where there is complete or partial eversion dependent on 
a cicatrix at a short distance from the lid, — For convenience 
of description, I will deal with a case in which the lower 
lid is the one aflected : the same plan of treatment, mo- 
dified according to circumstances, will be applicable to 
ectropion of the upper lid. If the ectropion is paHial, 
and due to a small cicatrix which is only adherent to a 
very limited area of the cellular tissue beneath it, while 
around the scar the skin will glide easily over the sub- 
jacent tissues, it will be sufficient first to free the deep 
adhesions of the cicatrix by subcutaneous division. A 
tenotomy knife is to be introduced beneath the integu- 
ment, at a short distance from the scar, and by a few 
semicircular sweeps the union between it and the cellular 
tissue will be parted. If this is satisfactorily accom- 
plished, the skin will glide with freedom over the parts 
to which it was before adherent. The tarsal edge of 
the lid should now be shortened in the manner already 
described ; and if the exposed conjunctiva is much 
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thickened, a portion of it also should be excised. By 
these means the lid will be restored to its normal position, 
and as the scar will be lifted from its original site, the 
chance of its reuniting to the parts from which it has 
been severed will be diminished. In the daily dressing 
of the wounds, the lids should be well supported with a 
pad of lint, to prevent the cicatrix being again drawn 
down to its former position. 

p. If the ectropion is severe, and the cicatrix which has 
caused it is dense and firmly attached to the subjacent 
parts, a different proceeding must be adopted. One very 
excellent mode of treatment is by including in a V-shaped 
incision the cicatrix, which is to be separated by a few 
strokes of the scalpel from all its adhesions to the under- 
lying parts. The triangular-shaped piece of skin in which 
is the cicatrix is then to be pushed upwards, whilst the 
lower edges of the V wound are united by two pins and 
twisted sutures, so as to convert the Y , when the parts are 
brought together, into a Y. The everted lid will thus be 
raised ; but in order to keep it in position, its tarsal edge 
should be shortened at the outer canthus, removing at the 
same time a small piece of the margin of the upper lid, to 
which it should be united by pins and twisted sutures. 
If the conjunctiva is much thickened, a portion of it may 
be excised before shortening the lid. 

In most of the operations for the relief of ectro- 
pion the chance of success will be materially increased by 
adopting the expedient, first suggested and practised by 
Mr. Bowman, of temporarily uniting a portion of the 
corresponding tarsal edges of the upper and lower lids. 
This is to be accomplished by paring the thinnest possible 
shaving from the opposed taraal margins, and then fas- 
tening them together with a single fine suture. Imme- 
diate union generally follows, and the lids are allowed 
to remain closed for some weeks or months, until in- 
deed all the contraction and cicatrisation consequent on 
the operation for the ectropion has passed away. When 
it is desirable to part the Hds, the bond of union may be 
divided on a director with a single stroke of a scalpel. 

7. In those cases where miich of the mtegvment of the 
eyelid has been destroyed, and complete eversion of U has 
followed, it is seldom that the lid can be permanently 
restored to its natural position without some plastic 
operation. After the lid has been dissected from the 
adhesions which bind it down, and has been replaced 
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over the eye, a large granulating surface will be left, 
which, unless covered over by new skin borrowed from 
a neighbouring part, will cause during cicatrisation a re- 
turn of the ectropion. 

I will not attempt to describe the different operations 
which have been either suggested or performed for the 
making of a new eyelid. Each case presents peculiarities 
of its own, for which no special directions can be given. 
The result of the operation depends very much on uie in- 
genuity of the surgeon in designing one fitted for the case, 
and on his dexterity in carrying out neatly the details 
which his mind has conceived. 

A few general directions may, however, be useful. If 
the ectropion be of the upper lid, it is generally most con- 
venient to borrow the sim from the side of the forehead ; 
but when the lower Ud is the one affected, it may be most 
easily obtained from either the side of the cheek or l^e 
inner side of the nose. 

1. Before attempting a plastic operation for the forma- 
tion of a new eyelid, sufficient time should be allowed to 
elapse after the injury for the skin in the neighbour- 
hood of the eye to have recovered as far as possible its 
healthy elasticity and softness. All thickening and in- 
duration of the subjacent cellular tissue should have 
passed away, and the skin should glide readily over the 
parts beneath it. 

2. After having by dissection restored the lid to its pro- 
per position, the size of the surface to be covered with the 
borrowed skin should be accurately noted ; and the piece 
which has to be taken from the temple, or elsewhere, 
should be of larger dimensions than is apparently reqidred, 
as the skin contracts about one sixth when detached from 
the part it originally occupied. It must also be remem- 
bered that even if it is a little too large, a further con- 
traction of it will take place during the healing process, 
which will reduce it to its required size. 

3. Great care should be taken to leave a good pedicle 
through which the vascular supply of the new lid may be 
maintained imtil it has become united with the parts be- 
neath it, and a fresh source of nourishment has been 
established. It is also advisable, in adapting the skin to 
the lid, to avoid twisting the pedicle on itself more than 
is absolutely necessary. 

4. Before uniting the edges of the new lid to the sur- 
rounding skin, all bleeding should be arrested. Nothing 
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tends more to delay primary union than a dot of blood 
between the opposed surfaces. 

In nearly all cases where a plastic operation is required, 
it will be well to shorten the tarsal mai^n of the lid in 
the manner already described, so as to slightly HiiniTiiiih 
the size of the palpebral aperture. 

If the exposed portion of the conjunctiva is much thick- 
ened and granular, a portion of it aJso should be removed 
with a pair of curved scissors. 

Having completed the operation, a layer of wet lint 
should be laid over the lids, upon which a light compress 
of cotton wool should be fastened with one or two tunis of 
a roller, for the purpose of keeping the parts in apposition 
and of maintainmg a certain amount of warmth. 

PARALYTIC AND SPASMODIC AFFECTIONS OF THE 

ETELIDS. 

Ptosis, or a drooping of the upper eyelid over the eye, 
may be due— 

a. To paralysis of the third nerve, or to that branch of 
it which supplies the levator palpebrss superioris muscle. 

/3. To injury of the levator psdpebrse. 

7. It may be congenital. 

i. PartiiJ ptosis may be occasionally met with in old 
people, apparently dependent on a redundancy of wrinkled 
integument. 

Ptosis maybe either complete or partial. In the former, 
the greater part of the cornea, and the whole of the pupil 
is covered by the lid, which cannot be raised by the will 
of the patient ; in the latter, the pupil is only partially 
hidden, and the lid can be slightiy uplifted by a strong 
effort. 

The causes which may produce paralysis of the third 
nerve, or of one or more of its branches, have been 
already mentioned in the section on Paralytic Affec- 
tions OF THE Muscles of the Ete, page 226. 

Ptosis from injury may be induced by a wound of the 
upper lid, lacerating the levator palpebras muscle so as to 
impair its function. 

Trea;tment. — In recent cases of ptosis arising from para- 
lysis of the third nerve, or of the filament of it which 
goes to the levator palpebrse, the course of treatment 
recommended for paralytic afiections of the ocular muscles, 
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page 233, must be followed. If, however, medicinal 
agents fail, relief must be sought from some operative 
proceeding. For congenital and traumatic ptosis, internal 
medicines will be of no avail. 

In deciding on an operation for ptosis, it is a question 
what amount of drooping of the lid will render surgical 
interference advisable. My own feeling is, that if the 
paralysis is partial, and without any effort on the part of 
the patient, half the pupil is exposed, no operation should 
be performed. If, however, the palsy is complete, or only 
a portion of the pupil can be uncovered by a great effort, 
an attempt shoidd be made to permanently raise the lid, 
and place it as much as possible under the dominion of 
the occipito-frontalis muscle. 

The various operations for ptosis are based on the one 
endeavour to place the upper lid under the action of those 
fibres of the occipito-frontalis which are mingled with the 
orbicularis. This end may be accomplished in several 
ways. The following is, however, the most satisfactory 
operation. 

A horizontal incision is first made through the skin of 
the upper lid about 2"^ from its tarsal margin and along 
its entire length ; the lips of the wound are then sepa- 
rated by drawing them apart, and by a little dissection 
beneath the integument, until a. considerable portion 
of the orbicularis covering the lid is exposed ; this is 
then seized with a pair of forceps, and a horizontal strip 
of the muscle about a quarter of an inch in width is ex- 
cised. The edges of the wound are then brought together 
with three sutures, each of which is made to pass through 
the upper cut portion of the orbicularis. In this manner 
the lower part of the lid is brought under cover of the 
upper fibres of the orbicularis, into which the middle and 
outer fibres of the occipito-frontalis are inserted, and 
thus a certain amount of control over the upper lid is 
given to that muscle. In addition to this, the power of 
closing the lids is diminished by the excision of the broad 
band of the orbicularis. 

An attempt to relieve ptosis by simply excising a piece 
of the skin of the upper lid is generally unsuccessful. 

Paralysis op the Orbiculabis Muscle — Lagopkthal- 
mos — is caused by paralysis of the portio diu-a of the 
seventh nerve, and is usually associated with palsy of the 
other facial muscles. It is generally due to some local 
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affection of the portio dura, either as it traverses the bony 
canal in its passage from within the skull, or after it has 
emerged from the stylo-mastoid foramen. It may also 
arise from disease of the brain, as in cases of hemiplegia. 
According to Dr. Trousseau, it is when the facial palsy is 
dependent on local causes, and not on brain disease, tiiat 
the paralysis of the orbicularis is most complete. The 
knowledge of this fact is used by him as a point in dia- 
gnosis ; 'hence,' he says, ' if a hemiplegic patient be asked 
to shut his eye, he does it completely enough to hide the 
globe of the eye, whilst the eyeball remains uncovered in 
cases of paralysis of the seventh pair.' * 

The diseases which lead to pansJysis of the portio dura 
of the seventh nerve are, syplulis, rheumatism, and gout, 
either of whichmaycause pressure on the trunk of the nerve 
from an exudation in its immediate vicinity, or from an in- 
flammatory thickening of the nerve-sheath. Palsy of the 
facial may also be induced by the nerve being compressed 
by tumours near the angle of the jaw, by exposure of the 
side of the face to cold currents of air, and fix>m injury. 

The symptoms of palsy of the orbicularis are, an inabiHty 
to dose the eyelids, and, in exceptional cases, where the 
paralysis is complete, the patient has not the power even 
to approximate them. A peculiar stare is thus given to 
the eye, from which the affection has received the name 
of lagophthcdm4)8y or 'hare's eye.' The lower lid having 
lost the support of the orbicularis, falls away from the 
globe, and the punctum becoming everted, the tears flow 
over the cheek, and the tarsal maigins are apt to become 
excoriated. The most distressing symptoms, however, 
from a loss of power of the orbicularis arise from the ex- 
posure of the eye, from the imperfect closure of its lids, 
to the contact of foreign particles, and the irritating 
effects of wind and glare. 

The trecUment of palsy of the orbicularis is the same as 
that described for the paralytic affections of the ocular 
muscles, see page 233. When, however, the paralysis of 
the facial nerve is due to some local cause, as the presence 
of a tumour, or an enlarged gland near the exit of the 
nerve from the stylo-mastoid foramen, special attention 
must be devoted to its removal. To protect the eye from 
exposure, a shade or some other light covering should be 
worn by the patient. 

* Trousseau's Clinical Medicine, translated by the Sydeidiam 
Society, voL i. p. 8. 
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Blephabospasm, or spasmodic contraction of the orbi- 
cularis, causing the lids to be tightly grasped upon the 
globe, occurs in all afiections of the eye in which photo- 
phobia is a prominent symptom. It is caused by some 
irritation of the fifth nerve, inducing a reflex contraction 
of the orbicularis. 

o. It is met with in severe cases of the purulent oph- 
thalmia of infants ; and in most of the diseases of the 
cornea, especially those which are marked by ulceration. 
The continued spasm will sometimes cause entropion, by 
folding in the tarsal margins of the lids. This spasmodic 
entropion generally happens to the lower lid. 

(3. It frequently occurs in granular ophthalmia, when 
from spasm of the orbicularis it is often difficult to evert 
the lids to treat the granulations. 

>. It may accompany the simple hypersBsthesia of the 
retina, which is occasionally seen in anssmia and debility. 

d. It is present in most cases of lodgement of foreign 
bodies in the eye. 

€, It may also be associated with neuralgia of the fifth 
nerve, especially of its supra-orbital branch. 

TTie treatment must consist in the endeavour to arrest 
the spasm by the removal of the source of the irritation. 
When a foreign body is suspected, the lids should be care- 
fully everted, and the surface of the cornea scanned over, 
as if a particle of grit or dust can be detected, the taking 
it away will at once remove all spasm. 

For the mode of dealing with the various affections of 
the cornea, or with granulations of the lid, the reader 
must refer to the sections under their respective headings. 
In spasm of the orbicularis arising from anaemia and 
debility, cinchona with small doses of the tincture of 
belladonna will be found very useful, or some of the pre- 
parations of iron may be ordered. The eyes in all cases 
should be protected from exposure to glare by dark nau- 
tral-tint glasses, and if the intolerance of light is severe, 
a few drops of the solution of atropine (F. 13) may be 
dropped twice or three times a day into the eye. 

When the blepharospasm is associated with neuralgia of 
one of the branches of the fifth nerve, quinine should be 
given in full doses, and the pain be relieved by the sub- 
cutaneous injection of from gr. J to gr. ^ of the acetate of 
morphia (F. 24), according to the age and suffering of the 
patient. If pressure with the finger on the infra- and 
supra-orbital branches of the fifth nerve will decide 

T 
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which of the two ia the oause of the reflex spasm of the 
orbicularis, that nerve may be subcutaneously divided 
with a tenotomy knife. 

Nictitation, or a frequent blinking of the lids, is a 
peculiar nervous affection, in some patients quite in- 
voluntary, and in others only to be suppressed by a 
strong effort of the will. It is sometimes associated with 
chorea ; it then becomes most manifest when the patient 
is self-conscious. In extreme cases the nictitation may 
be so frequent, and beyond the control of the will, as to 
interfere with all duties which require a dose application 
of the eyes. 

Treatment — ^If any source of irritation can be detected 
to account for this reflex action of the orbicularis, it 
must be at once removed. Inquiry should be made con- 
cerning the functions of the visceral organs, and means 
be taken to rectify any derangement. If there is chorea, 
some preparation of iron will usually do good, and espe> 
cially if die patient is ordered at the same time bracing 
country or sea air with a cold sponging bath every 
morning. 



ULCERATIONS OF THE ETELI1>S, 

Syphilitic Ulcers of the Lid are generally aecondary ; 
it is rare to meet with the primary sore in this locality. 
I have, however, seen a chancre on the eyelid ; it was ia 
a child under two years of age, and was followed by a 
copious secondary eruption. No doubt the virus was 
conveyed to the Ud through the finger of the mother or 
the nurse of the child. 

Secondary syphilitic sores on the lid resemble very 
much in appearance epithelial ulcers, for which they may 
be easily mistaken. They usually commence dose to th9 
tarsal margin, which they partially destroy, leaving a 
notch which is very characteristic of the disease. The 
ulcer will often h^ at the point where it first effln- 
menced, whilst at the same time it extends itself in the 
opposite direction. In this respect it differs from the 
rodent or epithelial sore in which there is no real repair 
of any portion of the ulcerated surface. The previoui 
history of the patient, when it can be truthfully ontained, 
is also an important guide in the diagnosis ; but in oases 



CANCEK OP THE EYELID. 275 

of doubt a week or ten days' treatment with antiHsyphilitic 
remedies will usually decide the true origin of the 
disease. 

Treatment — Aa an application to the sore, a weak mer- 
curial ointment (F. 102, 103). Intemally, a mis:ture 
with iodide of potassium (F. 74) ; and pil. hydrarg. sub- 
chlorid. oomp. gr. 5 every other night ; or the liq. 
hydrarg. perchlorid. may be given (F. 80) two or three 
times daily ; or the iodide of potassium, and perchlo- 
ride of mercury may be combined in the same mix- 
ture. If the patient be a child, the hydrarg. cum cretin 
(F. 121) must be given every night, or night and morning, 
and during the day small doses of the mist, ferri iodid. 
or the mist, potassii iodidi cum ferro (F. 114, 115). 

Rodent Canceb of the Etelid generally commences 
as a small pimple in the skin, near the tarsal edge, which 
ulcerates and then scabs over, but does not heal. It usually 
gives Httle or no pain ; indeed the attention of the patient 
is often called to it for the first time only by a sense of 
itching, which causes him to scratch it with one of his 
finger-nails ; and to this scratch is frequently attributed 
all the after progress of the disease. Examined between 
the fingers, the ulcerated surface will be found to have a 
hard base and margin. It is not simply an ulcer, but it 
is a new growth or infiltration in the skm, which induces 
ulceration of the surface as fast as the deposit takes place. 
In its onward slow creeping progress more skin is involved, 
and the dimensions of the ulcer are increased ; but repair 
does not follow destruction ; there is no true cicatrisation 
in rodent cancer, although here and there parts of the 
wound may be imperfectly scabbed over. For a detailed 
account of all that can be said of rodent cancer, I must 
refer the reader to the excellent monograph on this sub- 
ject by my friend and colleague, Mr. Charles H. Moore. 
For the treatment of rodent cancer, and the diagnosis 
between it and epithelial cancer, see the next section. 

Epithelial Cancer of the Eyelid closely resembles 
the rodent ulcer, for which it may be easily mistaken. 
There are, however, certain characteristics which may 
serve to distinguish the one from the other. Epithelial 
camcer usually selects as its starting point a locality where 
the skin joins the mucous membrane ; thus the edge of the 
eyelid near the caruncle, and the lip, are favourite sites 

T 2 
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for the disease ; whereas rodent cancer altvays starts in 
the skin. Epithelioma also invades the lymphatics and 
involves the neighbouring glands, whilst in rodent cancer 
the glands are unaffected. The first appearance of epi- 
thelial cancer, and, up to a certain stage, its after progress, 
are very similar to rodent cancer, but in the later periods 
of the disease there is a marked difference. Mr. Moore 
says, * Advanced cases of the two diseases could hardly 
be confounded. There is at that period much more solid 
substance in the epithelioma, and the gaps which it 
makes by destroying the normal parts, though equally 
great, are less openly cavernous than in the rodent 
cancer.'* 

Treatment of Epithelial and Bodent Cancer, — ^Excise the 
whole of the disease, carrying the incision into the sound 
skin, so as to be certain that none of the morbid growth 
is left behind. Arrest all hsBmorrhage by means of liga- 
ture, and if necessary with the actuid cautery ; and then 
thoroughly soak the surface with a solution of chloride of 
zinc gr. 40 ad aquae J 1, or touch it over with the solid 
chloride of zinc. A little simple dressing is now to be 
placed over the wound, which should be allowed to heal 
by granulation. If in the course of cicatrisation any 
suspicious-looking granulations spring up, they must be 
at once destroyed by sprinkling on them a little of the 
chloride of zinc powder (F. 6). There are other ways of 
dealing with rodent and epithelial cancer, such as 
destroying them with the strong nitric acid, or with the 
liq. hydrarg. nitrat. acid. ; or with the chloride of zinc ; 
but I much prefer first excising the disease, and then 
using the chloride of zinc in the way I have described. 



TUMOURS OF THE EYELIDS. 

Taksal Cysts — Meibomian cysts — Chalazion — usually 
occur as small isolated tiunours in the upper and lower 
eyelids. There may be two or three of them in the same 
lid, but they are independent growths, and in no way 
connected. They generally grow to about the size of a 
small pea, but they will occasionally attain much laiger 
dimensions. They are developed from the follicles of the 
Meibomian glands, of which they seem to be a morbid 
expansion. To the finger they feel like small shot in the 

• Rodent Cancer, p. 24. 
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lid ; and externally they give a nodulated appearance 
which makes the patient anxious to be rid of them. 
They vary in consistence, and in the character of their 
contents ; in some instances they are filled with a solid 
or thick gelatinous material ; whilst in other cases their 
contents are either a transparent or semi-opaque curdy 
fluid, or, if the cyst has been inflamed, pus. When first 
noticed, a tarsal cyst is usually small and firm ; as it 
grows, it approaches the inner surface of the lid, its con- 
tents undergo a degenerative softening, and the conjunc- 
tiva immediately covering the tumour becomes thinned 
and of a bluish colour. In this state the cyst may 
remain for many months or even years without any 
apparent change, when from some unexplained cause it 
may inflame and suppurate. 

Treatment. — The best time for operating on a tarsal 
cyst is when the conjunctiva covering it looks thin and 
bluish, as its contents are then more easUy turned out 
than at an earlier stage of the disease. The surgeon 
standing behind the head of the patient, who is seated on 
a chair, should with one finger evert the lid, and with a 
cataract knife make an incision through the length of the 
conjunctival wall of the cyst in a line parallel with the 
tarsal margin ; if the tumour is large another smaller 
incision may be also made thi'ough it at right angles to 
the first. With a fine scoop the whole of the contents of 
the cyst are then to be evacuated, and this is best done 
by giving to the scoop a slight rotatory movement, which 
helps to break up the material within the cyst, whilst it 
also scratches the lining membtane, and sets up sufficient 
inflammatory action to cause the obliteration of the sac. 
For two or three days succeeding the operation a probe 
should be passed along the line of the incision, to pre- 
vent the lips of the wound uniting before the cavity is 
closed. When the contents of the cyst are so solid, that 
the whole cannot be shelled out, it is a good plan to apply 
to the interior of the sac a probe charged with nitrate of 
silver ; free suppurative action wiU be thus induced, and 
in all probabiHty a cure will be effected. No attempt 
should ever be made to dissect out a tarsal cyst by an 
incision through the skin of the lids. 

NiEVUS OT THE Eyelid may be limited to the skin, 
or it may include the whole thickness of the lid, and 
extend through the palpebral cartilage. Sometimes it is 
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an extension of a similar but larger growth within Ihe 
orbit, with which it freely oommiinicates. 

Treatment. — In treating n»yi of the lid it is of great 
importance to avoid destruction of healthy skin, lest a 
bad ectropion should follow the means adopted for the 
cure of the disease. A small superficial arterial nsevus 
may be often dissected out ; or it may be destroyed by 
the actual cautery, usiug the finely pointed cautery made 
specially for eye purposes, with which the nsevus may be 
touched at two or three points. "Where the growth 
extends more deeply, one or two threads soaked in a 
strong solution of the perchloride of iron may be drawn 
through it, and be allowed to remain until suppuration has 
commenced, when they may be removed. 

When the njevus is too large to be dealt with in either 
of the ways mentioned, it must be ligatured. The plan 
recommended by some surgeons of injecting naevi with 
solutions of iron or of tannin is dangerous to life, and 
should not be practised. There are several cases on 
record where this mode of treatment has terminated 
rapidly in death. 

Sebaceous or Dermoid Cysts occur usually in two 
localities, — at the upper and outer margin, and at the 
lower and inner edge of the orbit, just over the nasal 
process of the superior maxillary bone. They axe con- 
genital, and although they often appear to the touch to 
be superficial and loosely attached, they are in reality 
placed deeply, lying in a depression of the bone, beneath 
the orbicularis, and very adherent to the surrounding 
parts. They are filled with sebaceous matter and contain 
numerous fine hairs. 

Treatment — They should be dissected out through a 
single incision, made over the centre of the prominence 
of the tumour, and in a line corresponding with the 
curves of the brow or the orbit. Care should be taken 
to remove the whole of the cyst, as when portions of it 
are left, it will sometimes re-form. The operation, al- 
though apparently very slight, is one which often requires 
considerable neatness and dexterity. In removing the 
cyst at the lower and inner angle of the orbit, much 
trouble is frequently experienced from the angular or the 
frontal branch of the ophthalmic artery being divided, 
and the consequent brisk haemorrhage which follows. It 
is seldom that a ligature is required ; pressure with the 




ECCHYMOSIS. 27j) 

finger for a few minutes will usually suffice to stop all the 
bleeding. 

Epicanthus. — This term is applied to a crescentic fold 
of skin, which slightly overlaps the inner canthus of each 
eye. By increasing the breadth of the integument be- 
tween the eyes a peculiar Chinese expression is given to 
the face, which is sometimes distasteful to the patient or 
his relatives. Epicanthus is congenital, and usually 
decreases as the child grows and the bridge of the nose 
is developed. It is seldom that it interferes with sight. 

Treatmevd. — It is only in extreme epicanthus that any 
operative proceeding should be adopted. In such cases 
a vertical ellipse of skin may be excised from the centre 
of the space between the eyes, and the edges of the 
wound united with sutures. In this way the crescentic 
folds of integument will be unravelled, and the canthus 
of each eye exposed. 

INJUniES OF THE EYELIDS. 

EocHTMOSis OF THE Eyelids, or, as it is commonly 
called, * a black eye,' is an effusion of blood into the cel- 
lular tissue of the lids and of the parts surrounding 
them. It may be limited to one or both eyelids, or it 
may extend to the cellular tissue of the face axound the 
orbit. The blood is generally absorbed in the course of 
a week or ten days, during wnich time the discoloration 
gradually fades away, but, in doing so, passes through a 
variety of shades which must be familiar to all. It is 
very rare that any suppuration follows. 

A black eye is occasionally complicated with fracture 
of one or more of the frontal or ethmoidal cells. This 
casualty is recomised by an emphysematous state of the 
eyelids and of the cellular tissue around the orbit. When 
the patient blows his nose, air is forced through the 
fissured bone into the neighbouring cellular tissue. In 
no case have I ever seen emphysema of the lids produc- 
tive of any harm, though the discomfort it occasions is 
always great. The patient should be cautioned not to 
blow his nose for some days ; the fissured bone will then 
soon become closed ; and if no fresh air is forced into the 
cellular tissue, that which is already there will rapidly 
disappear. Pricking the integument with a fine needle 
to give vent to the air is seldom if ever necessary, and 
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should not be resorted to except in cases of extreme 
tension of the skin, a condition which is not likely to 
occur from a simple fracture of a frontal or an ethmoidal 
cell. 

Treatment. — The application of cold immediately after 
the blow will limit the efiusion of blood, and so diminish 
the extent of the after discoloration, and may, therefore, 
shortly after the receipt of the injury, be advantageously 
used. This is best done by cold evaporating lotions ; 
or by applying ice in an india-rubber bag to the eye ; 
or by a fold of wet linen being laid over the eye, and 
frequently moistened with iced water. The practice of 
puncturing the swollen parts, as recommended and fre- 
quently adopted by prize-fighters, is essentially wrong. 
It may and no doubt does afibrd a temporary relief to the 
swelling when it is great, but it renders the part liable to 
suppuration and erysipelas, neither of which would have 
been anticipated if the skin had not been cut. A remedy 
which has for many years received considerable credit is 
a poultice of the black bryony root. It is 'made by 
mixing some of the black bryony root scraped finely with 
a little crumb of bread. This is placed in a muslin bag 
over the palpebrte for several hours together ; and usually 
it has an excellent effect in promoting the action of the 
absorbent vessels.'* It is, however, a drug which cannot 
be always procured : the best place to seek for it is from 
one of the herbalists in Oovent Garden Market. The 
tincture of Arnica montatia has also acquired a great 
repute for the power it is supposed to possess of favour- 
ing the absorption of blood in cases of ecchymosis. It 
may be applied pure over the part with a camelVhair 
brush, or it may be used as a lotion (F. 49). 

Abscess op the Eyelid. — From contusion or laceration 
of the integument of the lid, acute inflammation and 
suppm-ation of the subjacent cellular tissue may follow. 
The eyelid becomes red, swollen, and shining, and un- 
mistakeable evidence of pus is soon manifested. The 
treatment is the same as for an abscess in any other 
part of the body. As soon as it is clear that pus has 
been formed, an incision should be made to give vent to 
it, and a warm poultice should be afterwards applied. 
The only point which requires special notice is the way 

• Tyrrell on Diseases of the Eye, vol. i. p. 200. 
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in which the abscess should be opened. The incision 
should be made with a fine sharp knife in the horizontal 
direction, and in a line with the orbital fold of skin just 
beyond the lid. The cicatrix will be then a mere fine, 
and from its situation it will be scarcely observable. 

Wounds of the Eyelids may be divided into two 
classes : — 

1. Those which involve only the skin of the lid. 

2. Those which have cut through its tarsal border. 

1. Wownds which involve only the skin of the lid require 
the same treatment as similar wounds ih any other part 
of the integument of the body ; but from the delicacy 
of the skin in this locality, and the importance of avoid- 
ing as far as possible an unseemly scar, more careful 
manipulation is needed to bring the edges into accurate 
apposition. 

2. Wownds which have cut thrmigh the ta/rsal border of 
the lid. — In lacerations of the eyelid there are two forms 
of injury to which its tarsal margin is exposed : — 

a. The cartilaginous border of the lid may be cut or 
torn through at any part. 

j3. The rent may pass through the canaliculus, tearing 
it away from the punctum lachrymale, which may still 
remain intact at the extremity of the cartilage. 

(a. ) Where the cartilagiTums border of the lid has been cut, 
the edges of the wound become slightly drawn apart, and 
an unsightly notch is formed. If the wound has been a 
clean incised one, the divided ends of the cartilage should 
be very accurately fitted together and fastened in situ by 
a pin and twisted suture. The pin should be a very fine 
one, such as is used by entomologists for pinning the 
smaller insects. It should be made to pass through the 
cartilage of the lid so close to its free edge, that the silk 
when twisted on the pin will slightly overlay the tarsal 
margin. By attending to these details accurate union 
will be probably effected, without leaving any notch or 
irregularity of the border of the lid. When, however, 
the edges of the wound of the cartilage are jagged 
or irregular, as frequently happens when the lid has 
been torn by some semi-blunt instrument, it is best 
first to pare them smooth with a sharp scalpel before 
bringing them together with a pin and twisted suture. 
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If after a wound of the cartilagmous border of the lid 
no treatment has been adopted, tiie edges of the gap are 
apt to become more widely separated, and occasionally a 
certain amount of eversion is sdso produced. The extent 
of the deformity will necessarily depend very much on the 
depth of the wound. 

(3.) When the ca/nalicvlus has been torn through and de- 
tached from the punctwm, a search should be first made for 
the divided end of the tear-duct. It is of course impos- 
sible so to adjust the torn parts that the punctum and the 
canaliculus can again be made to communicate with each 
other. If therefore the open end of the divided canali- 
culus can be detected, a small director (fig. 34, page 252) 
should be passed up it, and with a cataract knife it should 
be slit into the lachrymal sac. The closed tube will thus 
be converted into an open canal, along which the tears 
will afterwards flow into their proper channel. The torn 
parts are then to be brought into their normal position 
and fastened in situ with one or two fine silk sutures. 



RESULTS OF INJURIES AND ULCERATIONS OF THE 

ETELIDS. 

AxcHYLOBLEPHABON is the uuiou of the margins of the 
eyelids to each other. They may be either partially or 
completely united. It is, however, seldom that the ad- 
hesion extends throughout the entire length of the lids. 
The inner third of the two lids is more frequently joined 
than the outer or middle portion. In nearly all cases of 
anchyloblepharon, whether partial or complete, a fistu- 
lous opening is left at the inner canthus, through which 
some of the tears find their way on to the face. The 
union between the lids may be either direct, the two 
edges being completely adherent, or they may be united 
by membranous bands passing from the one to the 
other. 

The causes of anchyloblepharon are lacerated wounds, 
or any accident which produces an abrasion of the corre- 
sponding surfaces of the tarsal edges of the eyelids. 

Treatment. — ^When the union between the lids is direct, 
and a fistula exints at the inner canthus, a small director 
should be passed behind the adherent margins, and out 
at the fistulous orifice, and upon it the adhesions may be 
severed with a pair of scissors ; or if this camiot be readily 
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aooomplislied, the lids may be dissected apart with a sharp 
scalpel. 

If a membranous band is the bond of union between 
the two lids, it should be divided on a director passed 
beneath it, and the projecting portions cut off dose to 
the margins of the lids. The chance of success following 
either of the operations depends very much on the daily 
dressing of the wound : special care should be taken to 
keep the lids from reuniting during the process of cicatri- 
sation. 

This may be generally accomplished by daily separating 
them, and anointing the granulating surfaces with a little 
sweet oiL 

Stmblephabok is an adhesion of the lids to the globe. 
It is usually produced by an injury which has caused 
either a destruction or an ulceration of the opposed con- 
junctival surfaces of the lid and globe, and their subse- 
quent union by granulation. Lime, mortar, and bums 
hx>m hot metals, or scalds from hot fluids are the most 
frequent causes of symblepharon, but it may be produced 
by any agent which either destroys or abrades the corre- 
sponding parts of the lids and globe. Most of the very 
severe cases of symblepharon which have come under my 
notice have been due to lime. If the injury it has inflicted 
is severe, it is absolutely impossible to prevent the union 
of the lids to the globe. All endeavours to keep the op- 
posed granulating surfaces apart will fail. The contrac- 
tion which goes on during the process of cicatrisation 
draws the lid and globe into close apposition, and direct 
union will ensue in spite of all efforts to stop it. 

Symblepharon is said to be complete when the entire 
inner surface of one lid is adherent to the globe, and 
pa/riial when the adhesion is limited to only a part of the 
opposed surfaces. Both eyelids may be often seen parti- 
iJiy attached to the globe, or the lower lid may be com- 
pletely united to it ; but it is exceptional to meet with 
complete symblepharon of both the upper and lower lids 
of the same eye. The lower eyelid is much more fre- 
quently affected by symblepharon than the upper. 

Two forms of symblepharon may be recognised : — 

1. Membranous bands or frena passing between the 
lids and the globe. 

2. Direct and close adhesions between the opposed 
siirfaces of the eye and lids. 
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1. Membranous Bands between the Lids and Glohe. — 
This IB the simplest and most remediable kind of symble- 
pharon« It is due to a less extensive and more superficial 
injury than that which produces the second form ; gene- 
rally to some limited ulceration or abrasion of the corre- 
sponding parts of the eye and lids. During the healing 
process the granulations of the opposed surfaces become 
united, but the constant pull which is exerted upon them 
by the movements of the globe will often so stretch the 
adhesions that they will become elongated into mem- 
branous bands. 

2. Direct and dose Adhesions between the opposed SiMrfaces 
of the Eye and Lids: — These are caused by an absolute 
destruction of corresponding portions of the conjunctiva 
of the eye and lid. Deep ulceration or sloughing follows 
the injury, and opposed granulating surfaces are left, 
which ultimately become firmly adherent and blended 
with each other. During the cicatrisation, the contraction 
of the surrounding conjunctiva draws the lid and globe 
into such close contact, that the movements of the eye 
cannot stretch the bond of union, and the lid and globe 
remain for ever afterwards firmly bound together. 

Treatment — AU operations for the cure of symblepha- 
ron are as a rule very unsatisfactory : in the severe cases 
they generally fail to effect any good ; and in the milder 
ones, the relief which is afforded is comparative. It is 
only in the slight cases that positive good will be found to 
foUow surgical treatment, — ^those in which small mem- 
branous bands or tags of adhesion pass between the eyelids 
and the globe. When these are insulated, so that a probe 
can be passed beneath them, and the oculo-palpebrsd fold 
of conjunctiva still exists entire, much benefit will be de- 
rived from an operation. 

There are two ways in which these narrow membranous 
bands may be treated. 

a. They may be simply divided by a scalpel or a pair 
of fine scissors ; and by daily passing the end of a probe 
dipped in a little sweet oil between their cut ends, reunion 
may generally be prevented. This mode of treatment is, 
however, only applicable to the very mild cases, where a 
simple tag of adhesion ties the lid to the globe. 

(S. If the bands are small, they may be first cut off 
close to the globe, and the edges of the wound which is 
thus made in the conjunctiva may be drawn together 
and united by one or two fine stitches. The other ex- 
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tremities of the bands are then to be severed from their 
attachment to the lid. As in the first operation, careful 
daily dressing will be required to prevent a rejunction 
of the cut surfaces, for unless the wound in the conjunc- 
tiva closes by immediate union, which it may fail to do, 
the tendency to a vetum of the sjonblepharon is veiy 
great. 

In those cases of symblepharon where there are direct 
and close adhesions between the eye and the lidsy many dif- 
ferent plans of treatment have been tried, but most of 
them without much success. It is only where the extent 
of the conjunctival surfaces involved is small, that even 
amelioration can be hoped for. The lid may be generally 
easily separated from its union with the globe by a careful 
dissection, but we have no means at our command by 
which we can prevent their again uniting. Plates of metal 
and glass shields have been interposed between the granu- 
lating surfaces, but with veiy indifferent success. They 
have been generally extruded during the contraction 
which accompanies cicatrisation. 

Mr. T. Pridgin Teale, of Leeds, has suggested a plastic 
operation in cases of symblepharon, which he speaks of 
very favourably. He first described it in the Royal Lon- 
don Ophthalmic Hospital Reports, vol. iii. p. 263, in 
which he has cited cases which have been materially 
benefited by it. In a short note which he has kindly 
given me, he thus describes the operation : * The adhe- 
rent lid having been dissected off the eyeball so as to leave 
the globe perfectly free in its movements, one, or if pos- 
sible two flaps of conjunctiva are dissected from the sound 
part of the eyeball, and transplanted into the gap. If any 
portion of the adherent lid is united to the cornea, the 
separation of the lid is commenced at the margin of the 
cornea, leaving the apex of the lid still in situ as an opaque 
spot on the cornea. ' There are, however, very many cases 
of symblepharon where no operation should be attempted. 
The extent of the adhesions may be so great that it would 
be worse than useless to endeavour to divide them. 

Anchylohlepharon and symhlepha/ron are often asso- 
ciated : indeed with the union of the margins of the lids 
it is very general to find also some adhesion between the 
conjunctival surfaces of the lid and globe. It is, however, 
rare to find in one eye a complete union of the globe to 
the lids, and of the lids to each other. 
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CHAPTER XI. 
BISKA8ES OF THE ORBIT. 

Abscess of thb Okbit may be caused by blows on Uie 
eye ; by penetrating wonnds of the orbit ; or by any tio- 
lence producing fracture of its bony walls ; by the lodge- 
ment of a f oreiffn body in the orbital cellular tissue ; or 
occasionally by uie extension backwards of a suppuratiTe 
inflammation of the lids, or of the tissues in immediate 
contiguity with the eye, no matter how induced. Inflam- 
mation of the cellular tissue of the orbit (orbital cellulitis) 
brought on from any cause may terminate in abscess of 
the orbit. Caries, necrosiB, or orbital periostitis may like- 
wise lead to orbital abscess. 

Abscess of the orbit may be either aitiuU or ehfronic. In 
the former the inflammatory symptoms generally rapidly 
follow the injury ; they are sharp and quick in &eir pro- 
gress, pus is soon formed, and independently of the 
history of the case, unmistakeable eyidence of its presence 
is afforded by the pain, heat, redness, and swelling. Occa- 
sionally, however, there is a Tariable interval of a week or 
more of perfect quiet and freedom from pain after the 
injury before any premonitory imnptoms show them- 
selves ; but when once started, their course is equally 
acute and rapid. 

Syfnptonu of Acute Abscess of the OrbU, — ^Deep-seated 
pain in the orbit extending around the brow, worse at one 
time, better at another, but never absent, and steadily 
increasing in severity. Any pressure on the eye, or even 
moving it, aggravates the pain. The eyelids become red, 
shining, and oedematous ; and the conjunctiva of the lids 
and globe vascular, swollen, and chemosed. The eye is 
now observed to protrude slightly beyond the level of the 
other, and this protrusion increases as the disease advances 
and the pus makes its way to the surface. The displace- 
ment is usually not directiy forwards, but more or less 
downwards and outwards, as it is dependent on the 
situation of the abscess within the orbit and the part of 
the eye on which it presses. With the increasing protru- 
sion of the globe the sight becomes more or less mipaaied 
from the stniin which is being exerted on the optic nerve. 
The orbital fold of skin above the lid becomes obliterated. 
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and the upper lid so swollen and stretched in front of the 
bulging eye that it cannot be raised by the patient. Over 
the most prominent part of the swelling a careful exami- 
nation with the fingers will detect fluctuation. The most 
usual spot for the matter to point is rather to the inner 
side of the interval between the supra-orbital ridge of the 
orbit and the upper border of the globe. Occasionally the 
suppuration may be more or less confined to one or other 
side of the orbit, and this will in a great measure deter- 
mine the site at which the pus will endeavour to make its 
exit ; either the inner, outer, or lower side of the eye 
may be the part selected. When the abscess is a small 
and limited one, there may be little or no displacement 
of the eye. 

With all these local symptoms there is always consider- 
able constitutional disturbance. The skin is hot and dry, 
the patient has occasional rigors, he is restless, and lus 
sleep is broken from pain. 

In chronic ahweas of the orhU the symptoms are often 
masked by the very slowness with which they develope 
themselves, and by the absence of any severe pain. It 
frequently happens that the patient does not even seek 
advice until an increasing; protrusion of the eye and a 
somewhat corresponding duninution in vision excite alarm. 

Chronic abscess of the orbit is often most difficult to 
diagnose, and may easily be confounded with a medullary, 
or recurrent fibroid, or some soft orbital tumour, the elasti- 
city of which closely resembles fluctuation. The exciting 
cause of the abscess may have been an injury inflicted at 
some distant period, which has been forgotten, and from 
which the patient thought he had completely recovered ; 
or the slow progress of the disease, and the comparative 
and in many cases complete absence of pain during its 
early stages may make it difiicult, if not impossible, for 
the patient to ^ve a correct account of how or when it 
commenced. When doubt exists as to the true nature of 
the case, an exploratory incision should be made into the 
tumour, and the surgeon should be prepared to act at 
once on the information it will aflbrid him. If it is an 
abscess, the incision should be enlaiged sufficiently to give 
a free exit to the pus ; but if, on the other hand, it should 
prove an orbital tumour, it shoidd, if practicable, be re- 
moved without any further delay. 

Treatmerd of Abscess of the Orbit, — ^As soon as it is dear 
that pus has formed, and that the protrusion of the eye, 
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if there is any, is due to its presence in the orbit, a free 
opening should be made for its escape. The site for 
making the incision should be that spot where there is 
the most distinct swelling and fluctuation, and where the 
pus has a tendency to point. After a free vent has been 
given to the pus within the orbit, a warm linseed-meal 
poidtice should be applied, and care should be taken that 
the wound is kept open by examining it daily, and, if ne- 
cessary, bypassing a probe along the course of the incision 
to prevent the cut edges from uniting. It not unfrequently 
happens after an abscess of the orbit that the wound from 
the incision only partially closes, and a long sinus remains 
from which a slight purulent discharge continues to drain. 
When this is the case, and when no fragment of necrosed 
bone can be detected by a probe to account for it, the use 
of a stimulating injection, such as zinci sulphat. gr. 2 ad 
aquse J 1 , thrown into the sinus with a glass syringe twice 
a day, will often prove of great benefit. If, however, a 
portion of dead bone is felt with the probe, time must 
be given to allow of its becoming detached, or at least 
partially loosened from the living structure ; and then, 
after enlarging the orifice of the sinus, it maybe removed 
with a pair of sequestrum forceps, first using, if necessary, 
a gouge, or an elevator, or a pair of fine cutting bone 
forceps to separate any portion of bone which may be 
holding it. 

Fractures of the Bones of the Orbit maybe caused 
by blows on the head, or by the impaction within its 
cavity of a large foreign body, one extremity of which has 
passed through the orbital walls into the antrum or the 
posterior nares. When the fracture extends into the 
frontal or ethmoidal cells, there is generally emphysema 
of the cellular tissue of the lids and the sun'ounding parts. 
This arises from the patient forcibly driving ine air 
through the broken cells when he blows his nose. Frac- 
ture of the orbit is often associated with fracture of other 
portions of the skull, and in such cases it frequently 
happens that the contusion or laceration of the brain 
produced by the blow is sufficient to cause death, inde- 
pendently of the injury which the ci*anial bones have 
sustained. 

There is, however, one form of fracture which is con- 
fined to the walls of the orbit, and which is very fatal, it 
is caused by direct violence, and is commonly produced 
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by a forcible thrust in the eye with a sharp or semi- 
blunt pointed instrument, such as the points of a pair of 
scissors, the end of an umbrella or a foil, or by the stem of 
a long tobacco-pipe. The orbit is penetrated, and the end 
of the stick, or whatever it may be, is thrust against its 
roof or the upper part of its inner wall, which it in some 
cases fractures, whilst in others it breaks its way through 
the bone and penetrates the substance of the brain. From 
such an injury the patient seldom recovers : even when 
the bones are broken, but not penetrated, the sharp 
splinters usually create such irritation of the brain and 
its membranes that a fatal result ensues. One peculiarity 
of this accident is, that its severe nature is apt to be often 
overlooked ; the external wound may be smsJl, the imme- 
diate symptoms may be trifling, and the patient, if a 
mechanic, may be able to continue his work for some 
hours, or it may be for two or three days, before his con- 
dition obliges him to desist. Symptoms of inflammation 
and suppuration may then come on, coupled with those of 
cerebrsJ or meningeal irritation ; the patient may pass 
rapidly from slight delirium to complete coma, and die in 
a period varying from a few days to two or three weeks. 

Treatment of Fractv/res of the Orbit. — Fracture of the 
orbit requires the same treatment as fracture of any other 
portion of the bones of the skull, with the exception that 
even if there is reason to believe that a fragment of one 
of the orbital bones may be pressing injuriously on the 
brain, no operation can be attempted to dislodge it. Abso- 
lute rest, both mental and bodily, should be enjoined in 
all cases where a fracture of the orbit is suspected. The 
patient should be kept in bed, and cold water dressings, 
or an india-rubber bag of ice should be laid over the eye 
and brow of the injured side ; and the bowels should be 
freely- acted on by a brisk purgative. All stimulants 
should be forbidden, and a limited diet should be ordered. 
If there is much pain in the head, six or eight leeches 
should be applied to the temple, and these may be re- 
peated in twenty-four hours if the symptoms become more 
urgent. 

Foreign Bodies in the Orbit. — The lodgement of a 
foreign body within the orbit is one of the most dangerous 
accidents which can be met with in ophthalmic practice, 
as it not only always involves a serious risk to the eye, 
but it places even the life of the patient in considerable 

u 
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jeopardy, and in some instanoes has caused deatk It 
may prove hutful to the patient both by the immediate 
and secondary effects it is liable to produce. 

The vmmediccte effects which may arise from the lodge- 
ment of a foreign body in the orbit are : — 

1. In its passage into the orbit, it may either injnre the 
parts within the eye, or rupture its external coats. 

2. Although the eye itself may escape injury, the optic 
nerve may be wounded, and absolute blindness follow. 

3. It may injure the walls of the orbit, either by 
penetrating them or by causing fracture. 

The secondary effects which a foreign body within the 
orbit may excite are : — 

a. If a foreign body has escaped observation, and has 
been allowed to remain buried in the orbit, it may excite 
orbital cellulitis and abscess. This may lead on to a 
general inflammation of the globe, which may end in great 
mipairment of vision, or in complete destruction of the eye 
from suppuration. 

/3. As a consequence of the orbital inflammation, a 
portion of the bones of the orbit may become necrosed. 

y. The inflammation may extend backwards along the 
periosteum lining the orbital walls to the membranes of 
the brain, and destroy the patient by meningitis, tetanic 
convulsions, or abscess of the brain. 

Treatment. — ^Whenever it can be clearly establiBhed that 
a foreign body is impacted in the orbit, the treatment is 
to endeavour to remove it as soon as possible. To this 
rule, however, there are exceptions ; and these are, when 
the foreign body is a small shot, or a fine scale of metal 
which may have flown off from a rivet and passed into the 
Orbit without injury to the eye. The almost impossibility 
of finding a small object in a mass of cellular tissue for- 
bids tJie attempt to hunt after it. If it can be easily felt 
with a probe introduced through the wound, it shoxild be 
removed, but no lengthened exploratory operation should 
be attempted with the view of seeking for it. Such a 
proceedii^ would probably excite more irritation than 
woidd arise from the presence of a small metallic body in 
the orbit. It shoidd also be remembered that small masses 
of metal may be often embedded in the cellular tisaiie of 
any part of the body without producing a symptoni of 
irritation, and that they may remain there for many yoars 
without causing any disturbance. 

Having ascertained by a careful investigation that a 
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foreign body is in all probability embedded in the orbi^, 
the following operation for its removal may be performed. 

The outer canthns should be freely divided, either by a 
pair of scissors or with a scalpel, to allow of the upper lid 
being completely turned up, or the lower one drawn 
down, according to the locality in which the foreign body 
is lodged. If it has entered the orbit above the globe, the 
upper lid is to be raised, and the reflection of conjunctiva 
between the lid and the eye is to be divided over the spot 
where the foreign body is (Suspected to be lying. A probe 
or the little finger may then be passed through the wound 
into the orbit by the side of the eye, and having felt the 
object, it may be seized and drawn out with a pair of 
sequestrum forceps. When the foreign body has entered 
the orbit helow the globe, the lower lid must be drawn 
down and the lower oculo-palpebral fold of conjunctiva 
must be divided, but the remaining steps of the operation 
are the same as those already described. 

If the foreign body has become entangled with one of 
the recti muscles, or from any other cause one of them 
should interfere with its easy withdrawal from the orbit, 
it is better at once to divide the muscle with a pair of 
scissors as close as possible to the globe, rather than to use 
any force to overcome the resistance it may be causing. 

Pbnetbating Wounds op the Okbit are always serious. 
The exact injury which has been inflicted can often be 
only surmised, and time is required for the manifestation 
of symptoms before either a correct diagnosis or prognosis 
of the case can be formed. The insirument whidi has 
caused the accident should be examined to see if any frag- 
ment of it has been broken off and left behind in the 
orbital cellular tissue, and the direction in which it pene- 
trated the orbit should be noted. The patient should be 
kept under careful supervision for some days, so as to 
enable the surgeon to treat from the onset any \mf avour- 
able symptoms that may arise. Even when no injury has 
been inflicted to the bones of the orbit, orbital cellulitis 
and abscess are veiy apt to ensue. 

Periostitis of the Orbit is usually ch/r(ynic, but small 
portions of the orbital periosteum are occasionally acutely 
inflamed. Acute diffuse periostitis rarely if ever affects 
the orbit. 

Chronic perweHtis of the orbit is nearly always syphilitic. 

u2 
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It usually leads to the formation of nodes or the effusion 
of lymph beneath the periosteum. The most frequent 
position of the nodes for which the ophthaknic surgeon 
is consulted is on the frontal bone just over the brow ; 
but they sometimes occur within the orbit and give rise 
to grave symptoms. The nodes of the fiat bones usually 
differ in their progress from those which are so commonly 
seen on the tibia and other long bones ; for whereas in the 
latter they frequently ossify and form bony projections ; 
in the former (the flat bones), and especially in those of 
the skuU, the effused lymph often softens, and pus is 
formed beneath the periosteum, and a portion of the sub- 
jacent bone either exfoliates or becomes carious. 

Symptoms. — Dull aching pain, which is worse at nights, 
when it is usually sufficiently severe to prevent sleep ; 
swelling of the part, evident to the sight and the touch 
when it occurs over the superciliary ridge ; but when the 
periostitis is within the orbit, the swelling is indicated by 
the impaired motions of the eyeball ; or by paralysis of 
one or more of its muscles, if the node is ra a locality 
where the ocular nerves can be affected by it ; and if 
the swelling is large, there is some protrusion or dis- 
placement of the eye. If the node within the orbit 
should soften and pus be formed, all the symptoms which 
characterise orbital abscess will gradually develope them- 
selves ; and after the matter has been evacuated a chronic 
discharge will probably continue until some portion of the 
orbital bones has exfoliated. 

Treatment. — In chronic orbital periostitis there is gene- 
rally a past history of syphilis, possibly dated back many 
years ; but when this cannot be obt^dned, the surgeon 
must use his own judgment as to the patient's veracity, 
and treat the case accordingly. The most useful medicine 
is the iodide of potassium, which shoidd be given in the 
first instance in doses of from gr. 3 to gr. 5 three times 
a day ; but if these fail to do good, they may be increased 
up to gr. 8 or gr. 10. To relieve pain and favour the ab- 
sorption of the effused lymph, the unguent, hydrarg. cum 
belladonnd, (F. 99) may be rubbed into the brow, and left 
on during the day. When the pain is very severe, a sub- 
cutaneous injection of gr. ^ to gr. ^ of the acetate of 
morphia (F. 24), or gr. 5 of the piL saponis cum opio, 
may be given at night. If these remedies fail, a mixture 
with iodide of potassium and perchloride of mercury 
(F. 78) may be ordered. If the node within the orbit 
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soften, and pus be formed, an opening should be made 
to give vent to it ; and if a chronic discharge continue, 
and this be found dependent on a portion of dead bone 
not yet exfoliated,'the sinus should be syringed out twice 
a day,with a little tepid water, or with a very weak solu- 
tion of carbolic acid, about T7\ 3 ad aquse ^1. As soon 
as the probe detects that the bone is loosened, the sinus 
should be enlarged and the exfoliated piece be removed 
with a pair of forceps. 

Acute Periostitis of the Orbit is an acute inflammation of 
a portion of the orbital periosteum which may have been 
detached from the bone or otherwise injured by some 
penetrating wound of the orbit, or may have become se- 
condarily affected during an attack of orbital cellulitis. 
It is accompanied by sefere pain, and by the formation 
of pus, which wiU give rise to aU the symptoms described 
in the section Abscess of the Orbit. The piece of bone 
which is subjacent to the inflamed periosteum usually 
perishes, and a discharge of fetid pus continues to drain 
through the external wound by which the matter was first 
evacuated, until the dead bone is detached from the 
living and removed from the orbit. 

Acute Diffuse Periostitis rarely if ever attacks the orbit : 
indeed I do not remember having seen such a case, if 
by the name is meant a diffuse inflammation analogous 
to that which occasionally aflects the periosteum of long 
bones. A good account of this aflection is given in 
Holmes's * System of Surgery,' in the article * Diseases of 
Bones,' vol. iii. page 624, written by himself. He says : 
' The pathology of the disease appears to consist in the 
partial separation of the periosteum from the bone, by 
effusion on the surface of the latter of lymph, or other 
products, soon giving place to a copious formation of 
pus, which spreads along the whole bone, and dissects 
away the periosteum from it, often from one end of the 
bone to the other.' And further on he states that * the 
whole diaphysis usually perishes, leaving the articular 
ends unaffected, and therefore not involving the neigh- 
bouring joint.' The disease is generally ascribed to an 
injury ; it is very rapid in its progress, and often termi- 
nates in death by pysamia. The patients usually affected 
are the young and strumous. I have seen several exam- 
ples of this formidable disease in the long bones, gener- 
ally the femur ; but it has never occurred to me to see 
anything approaching to it in the orbit. 
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Treatment of Acute Periostitis of the Orbit. — ^When it is 
traumatic, or is due to orbital cellulitis, the application 
of linseed-meal poultices and warm fomentations give the 
most relief during the acute suppurative period. As soon 
as there is reasonable evidence that pus has formed, an 
incision should be made into the orbit to give exit to it. 
For the chronic discharge kept up by the presence of di»* 
eased bone, see Treatment of Ohbonig Periostitis of 
Orbit, page 292. The patient should be ordered tonics, 
stimulants and a liberal diet. The disease is very de- 
pressing, and it is not specific ; iodide of potassium and 
mercurials are therefore contraindicated. 

Necrosis and Caries of the Orbit. — ^Necrosis of a 
portion of one or more of the orbital bones generally 
arises from periostitis induced by an injury, or by an 
acute orbital abscess ; whereas canes is usually produced 
by some constitutional taint, such as syphilis or struma. 
In the two preceding sections it is shown that both caries 
and necrosis may follow inflammation of the periosteimi 
of the orbit. Caries of the malar bone is, however, more 
frequent than caries of the orbit, and it is a form of the 
disease which the ophthalmic surgeon is frequently called 
upon to treat, as it is the cause of a very troublesome 
ectropion. 

Treatment. — For necrosis no permanent cure can be 
effected until the piece of dead bone has been removed. 
Time should be given to allow of its being loosened from 
the living structures, and then, guided by a probe passed 
through -the sinus by which the discharge escapes, an 
incision should be made down to the necrosed bone, 
which should be removed with a pair of flne bone forceps. 
For caries the treatment is different. True caries is 
strictly ulceration of bone, or, in other words, a degenera- 
tion of the bone particles, which are thrown off, and 
may often be detected in the discharge. As in ulcers 
of the skin, the object of the treatment is to restore 
healthy action, and thus produce cicatrisation. This 
may be aimed at by constitutional and local treatment. 
Where there is a syphilitic taint the iodide of potasainm 
with iron (F. 73), or the iodide and bromide of potassium 
combined (F. 77), or other anti-syphiUtic remedies may 
be given ; but when the disease may be attributed to a 
strumous diathesis, cod-liver oil, the syrup of the iodide 
or hypophosphite of iron wiU generally do good, and 
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especially if at the same time the patient can obtain sea 
air and a nutritious diet, of which milk and eggs form a 
part. 

The l^est local applications are the lotio rubra (F. 51) ; 
a lotion of carboHc acid (F. 45) ; or of chloride of zinc 
gr. 1 ad aquffl ^ 1. They should be injected up the sinus 
by a glass syringe twice a day ; and if one lotion causes 
too much irritation, another should be substituted. If, 
however, all these remedies fail, a cure may be often ac- 
complished by making an ^incision down to the carious 
bone, and gouging away the soft and diseased struc- 
ture. 

ANEURISMS OF THE ORBIT. 

There are three forms of aneurism which may be met 
with in the orbit — 

1. The true and the false aneurism. 

2. The diJQuse or consecutive aneurism. 

3. Aneurism by anastomosis. 

1. The True <md False Anewrism, — ^By the term true is 
understood a simple drcimiscribed dilatation of the three 
coats of the artery ; whilst the title false' is improperly 
applied to the most usual form of aneurism, in whi<^ the 
middle and internal coats have given way, and the sac is 
composed of the external or cellular coat. The artery 
within the orbit which is affected by aneurism is the oph- 
thalmic, or in exceptional cases one of its branches. 

Symptoms of Aneurism of the OphthaJ/imc Artery. — ^Pro- 
trusion of the eye, but if tiie vessel has not burst, the ex- 
ophthalmos is not extreme ; pulsation of the globe, some- 
tunes visible, but nearly always to be felt with the fingers 
on the eye ; and lastly, the sense of pulsation and whir- 
ring noise which is experienced by the patient, and may 
be generally detected by the medical attendant by placing 
a stethoscope over the eye, or on the side of the temple. 
There is often an absence of pain, and the disease may pass 
for a longtime unnoticed, until from some hidden or acci- 
dental causes the vessel gives way, and then the suffering 
becomes extreme, and the symptoms exaggerated. 

A case is recorded by the late Mr. Guthrie of aneurism 
of the ophthalmic artery of both sides. The disease was 
diagnosed during life and verified after death, when * an 
aneurism of the ophthalmic artery was discovered on each 



$96 DISEASES OP THE ORBIT. 

Bide, of about the size of a large nut.' . . . . ^ The dis- 
ease existing on both sides, prevented an operation on the 
carotid being attempted, to which indeed the patient 
would not have submitted.' * 

Mr. Nunneley has also reported the post-mortem ex- 
amination of a patient whose right common carotid he tied 
for the relief of orbital aneurism. The operation was 
performed in August 1859, and the woman died of serous 
apoplexy on February 27, 1864. * On the right side of the 
sella turcica was found a circumscribed aneurism of the 
ophthalmic artery, just at its origin, as large as a hazel- 
nut, which was filled with a dense solid red clot.' f 

Oases have been recorded of aneurism of the central 
artery of the retina. In a patient under Dr. G. Sous, 
of Bordeaux, the disease was diagnosed during life by 
the ophthalmoscope, the distended vessel appearing as 
an ovoid tumour on the left optic disc. { 

2. The diffuse or consecidive cmeurism is when an artery 
has been ruptured either from injury or disease, and a sac 
has been formed for the extravasated blood by a conden- 
sation of the surrounding tissues, with which sac the 
artery communicates. This is the most frequent form of 
orbital aneiuism. It may arise from an injury, such as 
a blow on the side of the head ; or it may come on from 
the accidental bursting of a true or false aneurism of the 
ophthalmic artery, or from the sudden giving way of one 
of the vessels in an aneurism by anastomosis. 

The symptoms which indicate the lesion of an artery 
within le orbit are, sudden sevei« pain, foUowed by i«d- 
ness and swelling of the lids, oedema of the conjunctiva, suid 
protrusion of the globe, with limitation of its movements. 
There is usually, in addition, noise in the head, compared 
by one patient to the whirring sound of a steam-engine 
or threshing machine, and by another to the blowing of a 
pair of beUows. This thrill is audible to a bystander 
through a stethoscope placed over the eye, or on the side 
of the temple. A slight pressure of the fingers on the eye 
will detect pulsations synchronous with those at the wrist. 
In some cases a distinct pulsating tumour may be felt in 
the upper region of the orbit ; but in others, there is a 
marked absence of anything like a circumscribed swelling. 
Stooping or bending the head downwards aggravates 

* Lectures on the Operative Surgery of the Eye, p. 168. 
t Medico-Chirurfncal Transactions, vol. xlviiL 1865. 
X Annales d'Oculistique, 1865. 
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an the symptoms. Pressure on the common carotid at 
once arrests pulsations and causes a diminution of the 
proptosis. 

The sfuddevmess of the first symptoms is well illustrated 
in the following extracts from three of the reported cases. 
Mr. Travers,* in the account of the patient whose caro- 
tid he tied successfully, says, ^ she felt a sudden snap on 
the left side of her forehead which was attended with 
pain.' 

Mr. Dalrymple in citing the history of the case in which 
he ligatured the carotid for aneurism of the orbit, uses 
the patient's own words : * The attack was sudden — instan- 
taneous' .... 'hearing a noise as of the cracking of a 
whip, and feeling at the same moment an extraordinary 
kind of pain in the globe of the left eye, she awoke in 
great alarm and leapt out of bed.'f 

Lastly, in the report of one of Mr. Nunneley's cases, 
in which he tied the carotid, it is stated that ' as she 
stooped down to take off her shoe, she suddenly felt 
something give way in the left eye, as the crack of a 
gun.'t The poor woman died on the sixteenth day after 
the operation, and on making a post-mortem examination 
there was found ' a small circumscribed aneurism of the 
carotid artery, just as the ophthalmic branch is given off, 
which at its origin was partly surrounded by the coagulum 
which had escaped from the vessel; This also pressed 
upon the cavernous sinus ; hence, probably, the intense 
congestion and protrusion of all the structures within the 
orbit. '§ 

In each of these three cases, a series of distressing 
symptoms followed immediately on the first indication 
that some vessel within the orbit had ruptured. 

Treatment of Trvs, False, and Diffuse AnevHsms within 
the Orbit. — There are only two methods of dealing with 
such cases : — 

'1). By digital compression of the carotid artery ; and 

^2). By ligature of the vessel. 

In all cases where it is practicable digital compression 
should be first tried. 

In July 1856, a female patient with aneurism of the 
ophthalmic artery, under Spof essor Gioppi, of Padua, was 

♦ Medico-Chinirgical Transactions, vol. 11. 1811. 
Ibid. vol. vi. 1815. 
Ibid. vol. xlii. 1859, 
Transactions of the Pathological Society, vol. xi. p. 8. 
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BuccessfuUy treated in this maimer. ' A second caae, in 
which a formidable aneurism of the ophthahnic arteiy, in 
a patient the subject of aortic and cardiac disease, was 
cured by digital compression, was published in 1868 by 
Drs. Yanzetti and Scaramuzza.'* It is not necessary 
that the compression shoidd be continuous — ^it may be 
intermittent, being applied only five or ten minutes at a 
time, according as the patient can bear it. If this treat- 
ment fails to effect a cure, the carotid should be tied. It 
is an operation which has been frequentiy performed and 
with good success. 

3. Anewrism hy Anastomotis is usually congenital, al- 
though it may not be detected until oy its increased 
growth it has made itself manifest by extending beyond 
the orbit. It consists of a morbidly developed network 
of capillaries in the subcutaneous ceUular tissue, forming 
a prominence beneath the skin, which increases in size, 
and i. rendered tnigid by laughing or crjdng. To the 
touch it has a tough doughy feeling, quite distinct from 
fluctuation. 

Treaimeni. — ^When the yascular growth is of limited 
extent, and is only a short distance within the orbit, it 
may be surrounded subcutaneously with a ligature and 
tied. The same proceeding may be adopted to a portion 
of a growth of a larger size which extends beyond the orbit. 
There are, however, cases to which this plan of treat- 
ment is inapplicable, as when the growth pulsates, is of 
^eat dimensions', bulges the eye, and is rapidly increas- 
mg. For such tumours the effect of temporary pressure 
with the finger on the carotid should be tried, and if this 
succeeds in arresting the pulsations and in inducing the 
fulness of the growth, the artery should be ligatured. 
Mr. Haynes Walton succeeded in this manner in curing 
a large aneurism by anastomosis in a child four months 
and three weeks old. After the operation, the protrusion of 
the eyeball was sensibly diminished, and the child reco- 
vered without a bad symptom, f 

Dr. Althaus speaks highly of the success he has 
obtained from the electrolytic treatment of vascular 
growths.}: Although in his book on this subject he has 
not related any cases of large aneimsm by anastomosis 

♦ Holmes's System of Surgery, vol. iii. pp. 423, 424. 
t Haynes Walton on the Surgical Diseases of the Eye, 2nd edition, 
p. 230. 
X On the Electrolytic Treatment of Tnmours. 
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in which he has used electrolysis, yet it is a remedy which 
fairly commends itself for trial before resorting to liga- 
ture of the carotid. The plan of injecting the tumour 
with coagulating fluids, such as a solution of tannin or of 
perchloride of iron, is fraught with danger, and should 
not be attempted. 

EXOPHTHALMIC GOITRE. — GRAVES's DISEASE, 

The three symptoms which characterise this extraordi- 
nary affection are : exophthalmos of both eyes, enlarge- 
ment of the thyroid gland, and palpitation of fiie 
heart. To these may be added ansamia, derangement of 
the functions of one or more of the visceral organs, and 
a peculiar capriciousness of temper ; but these signs are 
not diagnostic, as they are common to other diseases. 
Exophthalmic goitre is more frequent amongst women ; 
thus, ' of fifty cases of this complaint collected by 
Withuisen, only eight occurred in miJes.' * I shall first 
briefly describe the group of symptoms which mark the 
disease, and then refer to each in detail. 

Symptoms. — The first symptom is usually palpitation of 
the heart, which steadily increases, and is aggravated by 
mental emotion or exercise. The eyes seem to grow 
large, and the friends notice that they begin to protrude, 
and the thyroid gland expands. The patient suffers from 
paroxysms of dyspnoea, with violent palpitations, and a 
sense of fulness of the eyes and throbbing of the carotids. 
Associated with these symptoms there is usually ansemia, 
irregular action of the bowels, an uncertain appetite, and, 
if the patient be a female, amenorrhoea. Trousseau lays 
emphasis on the change of temper, which from being 
even becomes capricious and irritable, and is often the 
first indication of there being some constitutional ma- 
lady. 

The Exophthdlm>oSy or protrusion of the eyes, is the 
symptom for which the ophthalmic surgeon is most fre- 
quently consulted, and it is the one which often causes 
the greatest amount of anxiety to the patient. As the 
disease advances the bulging increases, sometimes to such 
an extent as to prevent the lids from closing over the 
globes. When this happens, the eyes suffer from expo- 
sure and become liable to frequent attacks of inflamma- 

* Trousseau's Clinical Medicine, Syd. Soc. ed. vol. i. p. 552. 
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idon. In a poor girl, set. 18, who was under my care at 
the hospital, the eyes continued to protrude more and 
more, until at last, having lost much of the protection of 
the lids, both eyes became acutely inflamed, and both 
comesB suppurated. I frequently see this patient, and 
so prominent are the shrunken globes, that although both 
are contracted to at least one-third of their original size, 
the lids when shut cannot cover them. Notwithstanding 
the prominence of the eyes, the sight is generally but 
little affected. In the case which I have just referred to, 
the girl could see to read and write well before her eyes 
became inflamed. 

Hypertrophy of the Thyroid. — The whole gland is usu- 
ally enlarged, but according to Graves, Stokes, and 
Trousseau, the right lobe is the more affected of the two. 
In three out of the four cases of exophthalmic goitre re- 
lated by MoreU Mackenzie,* the right lobe was the 
larger, and in the fourth both lobes were equal. The 
increase in the size of the thyroid is at first almost im- 
perceptible, but after it has attained certain dimensions 
it is productive of distressing symptoms from interfering 
with respiration when the patient is in the recumbent 
position. With the hypertrophy of the gland tissue there 
is dilatation of the vessels of the gland, and this can be 
easily recognised in severe cases, by placing the hand over 
the ttiyroid, when it will be felt to expand synchronously 
with the pulsations of the carotids. 

Palpitation of the Heart. — ^This is a very constant 
symptom, and usually the one which first attracts the 
patient's attention. Trousseau says, ' The valvular sounds 
are exaggerated, and are generally accompanied by a soft 
systolic bellows-murmur, audible in the large arteries 
also. The carotids pulsate more forcibly than natural, 
and they as weU as the jugular veins have a share in the 
production of the sounds heard over the enlarged thy- 
roid. 'f The palpitations appear in the early stages of 
the disease to be due to functional derangement, but in 
the latter there is frequently dilatation of the cavities of 
the heart. 

Derangement of the Visceral Organs. — The appetite is 
variable — ^at one time good, at another almost wanting. 
The bowels are irregular in their action, one patient suf- 

• Transactions of the Clinical Society, vol. i. p. 9. 

t Trousseau's Clinical Medicine, Syd. Soc. ed. vol. i. p. 546. 
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fering from repeated attacks of diarrhoea, whilst another 
is troubled with flatus and constipation. In females there 
is very frequently amenorrhoea. Trousseau remarks : * In 
the beginning, menstruation is only disturbed, but it is 
after a time completely suppressed, and hopes of a fa^ 
vourable issue are not to be entertained until this function 
is perfectly re-established.* 

Ancemia generally attends this disease, but it is by no 
means an essential condition, as exophthalmic goitre may 
exist in robust and florid-looking patients. 

Treatment. — Dr. Trousseau says: * I can from experience 
recommend you to have recourse in this singular aflection 
to bleeding, digitalis, and hydropathy. 'f The first and 
last of these remedies I have not tried, but digitalis I 
have frequently ordered, and always with benefit. The 
iodide of potassium generally fails to do good in these 
cases ; it depresses too much, and frequently induces 
iodism. From the usually aneemic state of the patient, 
iron would naturally be suggested, but with the 
rapid pulse which mostly accompanies this disease, the 
drug is badly borne, and aggravates the symptoms. 
During the paroxysms of dyspnoea ice should be ap- 
plied over the thyroid and over the prsecordial region in 
an india-rubber ice-bag, and the tincture of digitalis 
TT]^ 10 to 1T|_ 15 prescribed every two or three hours, keep- 
ing a careful watch over the patient diuing its adminis- 
tration. In the intervals between the paroxysms small 
doses of the tincture of digitalis, combined either with 
the mineral acids or with an alkali, according to the 
special indications of the case, will be found of service. 
If there is habitual constipation, the bitter waters of 
Pullna, Friedrichshall, or Kissingen may be also pre- 
scribed. In female patients, when there is scanty men- 
struation or amenorrhoea, means should be taken to 
restore the uterine functions. In cases which have 
resisted medicinal remedies, I would certainly try a 
course of hydropathy, with the hope that by acting 
freely on the skin the patient may gain that relief which 
other treatment had fuled to afford. 

* Trousseau's Clinical Medicine, Syd. Soc. ed. vol. i. p. 560. 
t Ibid. p. 588. 
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TUtfOUBS OF THE OBBIT. 

TuMOUBS OF THE Obbit may be divided into ikree 
daases : — 

1. Those which originate within the orbit. 

2. Those which oommenoe within the eye, and after- 
wards extend to the orbit ; or reappear in the orbit after 
the eye has been excised. 

3. Those which have their origin at some site beyond 
the eye or the orbit, but have extended into the orbital 
cavity. 

It would be out of place to discuss in this manual the 
nature and progress of all the varieties of tumours which 
may affect the orbit, as nearly every form of tumour 
which may srow elsewhere may spring up also in this 
locality. I shaU therefore allude only to those growths 
which have some special bearing on the treatment to be 
pursued for their removal. 

1. TuMOUBS WHICH OBIOINATE WITHIN THE OBBIT SOOU 

manifest their presence by the pressure they exert on the 
eye. As the growth advances, the globe is protruded in 
one or other direction, according to the position the tu- 
mour occupies in the orbit. AH sight may be destroyed 
by the pressure on the optic nerve ; or by the stretching 
and extension of the nerve from the protrusion of the 
eye ; or, if the exophthalmos is great, the lids mav fail to 
cover the globe, and the cornea may ulcerate and slough 
from exposure. It is, however, often astonishing towlukt 
an extent the eye may be projected and the optic nerve 
consequently stretched, without producing any great im- 
pairment of vision ; and also how the lost sight will be 
regained after the eye has been restored to its proper 
position within the orbit by the removal of the morbid 
growth. The tumours which originate within the orbit 
may be benign, recurrent, or cancerous ; and may be ex- 
tirpated with more favourable prospects of success than 
those which first show themselves within the eye. 

Of the hemgn growths we have the fibrous, bony, and 
cartilaginous tumours, and cysts. 

Fibrous iumom's usually grow from the periosteum of 
the orbit, to which they are attached by either a broad or a 
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pedunculated base. They are often situated nearthe edge 
of the orbit, from which with care they may be removed 
without injury to the eye. These tumours, when carefully 
dissected out with the portion of the periosteimi from 
which they have sprung, do not reappear, 

Bony cmd Cart/Uctginoiis Tvmov/rs, — ^The exact nature 
of these growths can only be ascertained by an explora- 
tory incision, when, if they are attached by a short pedi- 
cle, they may be removed. Occasionally, however, their 
base is so extensive, and their structure so dense, that it 
is impossible to take them away. For the excision of 
these tumours the operator should be provided with 
small bone forceps, a gouge, and an elevator, as even 
when the pedicle is small, it may be impossible to de- 
tach it without the use of some bone instniments. 

Cysts of the orbit are of various kinds. The most fre- 
quent are the atheromatous and the steatomatous ; but 
serous, hydatid, and other forms of cysts are also met 
with in this locality. The most satisfactory method of 
dealing with cysts is to dissect them out, but this is 
often extremely difficult, and occasionally impracticable 
without sacrificing the eye. They sometimes so entwine 
themselves amongst the orbital muscles that it is hard 
to f oUow them ; and their walls are frequently so thin 
that they either give way, or are punctured during the 
operation, and their contents having escaped, it becomes 
almost impossible to identify them from the structures 
in which they are buried. Unless the cyst is completely 
excised, it is liable to grow again. If the cyst is large, 
and on making an exploratory incision into it, its con- 
tents are found to be fluid, one or two strips of lint may 
be introduced into its cavity, after it has emptied itself, 
with the object of exciting sufficient inflammatory action 
to cause obliteration of the sac. Occasionally an orbital 
cyst will be found to contain hydatids, which may be 
Ather echinococci or cysticerci. 

Of the recwrrent growths the most frequent is the fibroid 
recwrr&fU (the apmcUe-ceUed sarcoma). This tiunour usu- 
ally grows from the greater part of the periosteum lining 
the orbit, and can only be eradicated by completely extir- 
pating it, and then destroying the whole of the surface 
from which it springs. This is best done by using the 
chloride of zinc after the tumour has been excised in the 
manner described at page 305, in the section on Treat- 
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MENT OF Orbital Tumouks. These recurrent growths 
differ from the cancerous tumours in that they do not 
invade the lymphatics or affect neighbouring organs. 

There is another form of fibroid tumoiu: which is re- 
current, but in a different sense to the one just alluded to. 
It grows from only a limited area of the lining membrane 
of the orbit, it has a delicate investing capsule, and may 
be pedunculated. When fairly excised with the portion of 
the periosteimi to which it is attached, it does not return 
in the same locality ; but it reappears in other portions of 
the body, generally selecting for itself some fibrous ex- 
pansion from which to sprout. I have had one such case 
under my care, and as it is an example of a rather rare 
form of disease, I will briefly quote it. In May 1866, I 
removed from the left orbit of a lady a fibroid tumour of 
six years' growth. It was pedunculated, enclosed in a deli- 
cate capside, and attached to a small portion of the peri- 
osteum of the outer wall of the orbit, which I also excised 
with the tumour. From this operation she rapidly re- 
covered, and the eye, which had been considerably dis- 
placed, and impaired in vision, was restored to its normal 
position, and soon regained much of its lost sight. In 
March 1867, the patient returned to me on account of 
a tumour which occupied the whole of the hard and 
a portion of the soft palate of the left side. It was 
irregular in outline, but perfectly smooth and very elas- 
tic. It was first noticed about four or five months pre- 
viously as a small sweUing in the upper part of the left 
hard palate. For the complete removal of the disease I 
excised the whole of the left side of the hard palate, and 
as much of the soft palate as was involved in ^e disease. 
From this operation also the patient made a good recovery. 
In October of the same year she again came to me : the 
disease had recurred on the hard palate of the right side. 
There was also a fibroid tumour in tiie parotid region on the 
same side of the face, which had existed some year^, 
and had now begun to increase in size. I accordingly 
removed with the gouge the tumour in the palate, scoop- 
ing away the periosteum and the corresponding portion 
of bone to which the growth was attached, and excised 
the parotid tumour. From this operation the patient 
soon recovered, and up to the present time, June 1869, 
she has continued without a recurrence of the disease. 

Of the cancer(yus growths which may originate within 
the orbit, we have the scirrhous, medullary, and melanotic 
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cancers. The two last, however, more frequently first 
appear in the eye, and afterwards extend to the orbit. 
For the treatment, see section below. 

2. The Tumoubs which first commence within the 
Eye, and afterwards extend to the Orbit ; or re- 
appear IN the Orbit after the Ete has been excised, 
are the medullary and melanotic cancers, and the retinal 
glioma. See articles Medullary Cancer, page 170, and 
Glioma of the Retina, page 157. Children are more 
liable to cancerous affections of the eye and orbit than 
adults ; Leber '^ has found that in one-third of the cases 
the patients were under ten years of age. For treat- 
ment, see section below. 

3. Tumours which have their origin at some site 

BEYOND THE EyE OR THE OrBIT, BUT HAVE EXTENDED INTO 

THE Orbital Cavity. — Such growths may spring from the 
antrum, the frontal sinuses, the lachrymal canals, or from 
some of the bones which help to form the base of the 
skull, as the pterygoid processes, or the body of the sphe- 
noid. In all cases they should if practicable be removed, 
and at as early a period as possible. Examples of remark- 
able displacement of the eye from such growths encroach- 
ing on the orbit, will be found in Heath's valuable book 
on * Injuries and Diseases of the Jaws,' pages 238 and 247. 

Treatment of Orhital Tvmours. — In all cases which admit 
of a reasonable hope of success, the morbid growth should 
be excised, and the eye if possible saved. When the tu- 
mour is cancerous and occupies the greater part of the 
cavity of the orbit, the eye must be first enucleated, even 
though it still retain some sight, in order to afford sufficient 
space for the complete removal of the growth. The small 
fibrous, or bony and cartilaginous tumours, or even cysts, 
may often betaken from the orbit without injury to the 
eye. The morbid growth may be frequently removed by 
an incision through the conjunctiva, and especially if the 
globe has been already excised ; but when more room is 
required the external canthus must be freely divided, so 
that the lids may be turned either upwards or downwards, 
and thus the outer boundary of the orbit be completely 
exposed. Whenever there is any doubt as to the nature 
of the tumour, the surgeon should make an incision down 

* Soelberg Wells on the Eye, p. 648. 

X 
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to it, but be prepared to act at once upon the information 
whidi he thus gains. In bony tumours the base is some- 
times found to be so large, and the structure so hard, that 
it is more prudent to close the wound than to proceed 
with the operation. This caution is specially applicable to 
the broad-based irory exostoses which are occasionally met 
with in the orbit. For all the malignant and recurrent 
growths, the mere excision of the disease is not sufficient, 
even though the whole mass be apparently taken away, 
as some germs will certainly be left, which will in all pro- 
bability cause the tumour to grow again. Having excised 
as much of the tumoTir as can with safety be removed with 
cutting instruments, the actual cautery should be freely 
applied to those parts of it which still remain, and to aU 
the bleeding points. When all hsamorrhage has been 
arrested, the chloride of zinc paste (F. 7) spread on small 
pieces of lint, should be laid evenly over the whole surface 
from which the growth has sprung, A small pledget 
of cotton wool should then be placed in the orbit, and 
over this a fold of dried lint, which is to be held in situ 
by a bandage tied firmly around the head. Before the 
patient awakes from the chloroform, one-third of a grain 
of the acetate of morphia (F. 24) should be injected sub- 
cutaneously into the arm, and repeated in two hours if 
the pain be severe. The pain after this operation is 
usually great, but it is much lessened if the strips of 
lint with the chloride of zinc are so packed in the orbit 
that the skin of the lids is not acted upon by the caustic : 
but this in many cases is quite unavoidable, as the tumour 
often grows from the periosteum close up to the margiu 
of the orbit, and some of the chloride of zinc is then 
almost certain to run into the surrounding tissues, and 
cause a slough of a portion of the lids. 

On the day following the operation the bandage may be 
removed, and if there is much tension of the lids from the 
stuffing within the orbit, some of the cotton wool may be 
gently drawn out, and a piece of clean lint being laid over 
the parts, another bandage should be lightly applied. The 
remainder of the cotton wool should be taken away on 
the second day, and a little more laid loosely within the 
orbit to absorb the discharge as soon as suppuration com- 
mences. This dressing may be repeated daily, but the 
pieces of lint on which the chloride of zinc has been ap- 
plied should not be removed until suppuration has quite 
loosened them from the surface against which they were 
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placed. After about ten or twelve days the sloughs will 
separate from the orbit, and if any suspicious looking 
granulations spring up, they should be touched with the 
solid chloride of zinc, or with the potassa cum calce. On 
three occasions I have seen epileptic convulsions follow 
within thirty-six hours after the operation, but they 
have in each instance ceased shortly after the removal 
of the cotton wool and the chloride of zinc from the 
orbit. The fits did not reciu:, and the patients perfectly 
recovered. 

The success of this mode of treatment has been well 
proved, and two striking instances of its efficacy have 
been recorded in the 'Pathological Transactions/ The 
first was in a patient under Mr. De Morgan, who removed 
a large encephaloid tumour from the orbit. ' It projected 
nearly f OTir inches forward from the cheek on the outside, 
and about two inches and three-quarters from the nasal 
side.' * The man died one year and nine months after the 
operation from paraplegia, but there was no return of the 
disease in the orbit. The account of the post-mortem 
examination will be found in the ' Pathological Transac- 
tions,' vol. xviii. page 220. 

The second case was a patient under my care in the 
Middlesex Hospital, from whom I removed a scirrhous 
tumour of the orbit, f The whole of the bones of the 
orbit were detached in one piece, and are to be seen in 
the museum of that institution. It is now three years 
and five months since the operation, and the patient con- 
tinues quite well and free from any recurrence of the 
disease. 

Acute Inflammatory Exudation into the Orbit. — 
A case of this nature was under the joint care of Dr. 
GoodfeUow and myself at the Middlesex Hospital. It 
presented all the symptoms of a rapidly increasing can- 
cerous tumour ; but after I had enucleated the eye, and 
excised the solid growth which filled the orbit, it proved 
on a microscopical examination to be perfectly structure- 
less, and was probably the product of acute inflammation, 
most likely specific. The man continued in the hospital 
until his death five months afterwards, when a post- 
mortem examination explained most of the symptoms 

♦ 
* Pathological Transactions, vol. xvii. pp. 265-271. 
t Ibid. vol. xviii. pp. 233-236. 

x2 
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obseTved during life. A short account of the case was 
given in the * Lancet,'* from which I have abstracted the 
following notes : — 

The patient was under the care of Dr. Goodfellow in 
one of the medical wards ; after suffering much pain, 
the eye within twenty-four hours was found to bulge 
considerably. There was paralysis of all the ocular 
muscles, great impairment of sight, and oedema of the 
lids, with slight chemosis of the conjunctiva. I was asked 
to see the man, and believing from the rapidity of the 
symptoms, that they were due to some kind of inflanmia> 
tory exudation, I thrust a bistouiy into the orbit through 
the upper lid. Only a little serum escaped. The bulging 
of the eye steadily increased, and with it the swelling of 
the lids and chemosis of the conjunctiva. The pain in 
the head and orbit at times was very considerable, and 
twice it was relieved by some leeches to the temple. 
Iodide of potassiiun was administered in large doses, but 
without affording any relief. The urgent symptoms con- 
tinued, the eye became quite blind and immoveable, and 
began to suppurate. As the eye was now lost, and the 
man's sufferings were extreme, I excised the globe, and 
then came down upon a hard conical-shaped mass, which 
exactly filled the whole of the orbit. The periorbital 
membrane was in situ with the bone, and the tumour 
corresponded with the cone which is formed by the 
muscles and vessels as they pass from the apex of the 
orbit to the eye. I removed as much of this solid material 
as I was able, leaving only a small portion at the very 
apex of the orbit, which I felt it would be unsafe to 
meddle with. Examined with the microscope by Messrs. 
De Morgan, Hulke, and Cayley, the conclusion was, 
that this solid mass was only inflammatory exudation ; it 
was perfectly structureless. The following day the man 
had three epileptic fits, but from these he recovered, 
and so far as the orbit was concerned he afterwards did 
perfectly weU. There was very free suppuration, which 
was followed by complete cicatxisation. 

For the first fortnight after the operation the man 
seemed decidedly relieved, but the pain in the head then 
returned ; and on awaking one morning he f oiuid the left 
half of his face paralysed. He was then transferred to the 
physicians' wards, where he gradually became hemiplegic, 
in which condition he remained until he died, 

* See Lancet, April 18, 1868. 
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Pod-mortem excmimation ten hours after death. Rigor 
mortis strongly marked. Body much wasted ; nodes on 
the right tibia. On removing the scalp, the outer table 
of the skull presented a curious worm-eaten appearance, 
and the bone was adherent at points to an irregularly 
thickened dura mater. In the substance of the left cere- 
bral hemisphere near the front of the upper surface, was 
a nodule of firm greyish syphilitic deposit, the size of a 
filbert. At the smf ace of the corresponding part on the 
right side, where the pia mater adhered to the brain, 
there was a circumscribed abscess. There was also an- 
other abscess, of the size of a hazel-nut, in the substance 
of the left cerebellar hemisphere. There was necrosis of 
the petrous portion of the left temporal bone, with an 
abscess above it leading into the left inferior petrosal and 
left lateral sinuses, both of which were filled with pus. 

Cases of acute inflammatory exudation into the orbit 
are no doubt rare, but I suspect that they are more fre- 
quent than the hospital records would lead us to antici- 
paite. It is only on this supposition that I can account 
for the occasional instances which one meets with in prac- 
tice of the gradual subsidence without operative treat- 
ment of firm orbital tumours, which had considerably 
displaced the eye, and had been readily felt with the 
finger in the orbit. In October 1866, 1 saw in consulta- 
tion with Dr. Stallard a patient, set. 20, whose right 
eye was protruded rather more than half an inch from 
the orbit by a firm growth, the margin of which could 
be distinctly felt with the tip of the finger pressed with- 
in the orbit. The eye began to bulge suddenly in the 
previous May, after a considerable swelling of the face, 
for which he had a tooth removed ; and from that date 
up to the time I saw him, the proptosis had continued 
to increase. Thinking, from the history of the case, that 
the symptoms might be due to some inflammatory exuda- 
tion, I thrust a bistoury through the upper lid in two 
places into the orbit, but only a little blood escaped. He 
was then ordered a mixtiure with iodide of potassium, and 
since then he has steadily improved. The tumour within 
the orbit has so far subsided, and the eye has resumed 
so nearly its normal position, that an ordinary observer 
would fail to notice any difierence in the prominence of 
the two eyes. 
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DISTENSION OF THE FB029TAL SINUS. 

The frontal sintiB maybe distended with pent-np secre- 
tion^ or pus, and the tmnoor thns formed may so closely 
resemble a growth from within the orbit, as to render it 
difficult to arrive at a correct diagnosis without making 
an exploratory incision. In order to rightly estimate the 
displacement of the globe which an expanded frontal 
sinus may produce, it will be necessary te refer briefly to 
the anatomy of the dry sknlL 

The frontal sinuses are two bony cayities placed between 
the inner and outer tables of the yertical portion of the 
frontal bone, completely separated from each other by a 
bony septum. Each of these spaces is subdivided into 
cells by delicate lamella of bone. These cells extend 
upwards about one inch, gradually becoming narrower as 
they ascend, until the opposed plates of the frontal bone 
come almost into contact, a thin layer of diploe only in- 
tervening. Forwards and outwards the frontal cells are 
prolonged between the layers of bone which f oim the loof 
of the orbit as far as the mesial line of that cavity, at 
which part they cease, from the opposed laminie of bone 
falling together. The half-cells which are seen in the dry 
front^ bone at the nasal notoh, are completed by corre- 
sponding half-cells on each side of the cribriform plate of 
the ethmoid bone. The frontal cells communicate with 
the middle meatus of the nose by means of the infnndi- 
bultmi, which is a long and tortuous bony canal, connect- 
ing the anterior ethmoidal cells with the frontal sinus 
al^ve, and with the meatus of the nose below. - 

The situation of the frontal sinuses is indicated on tiie 
exterior of the frontal bone by two prominences over the 
root of the nose, more or less strongly marked in all people, 
and called the nasal eminences. 

Such being the disposition of the frontal cells, it is easy 
to conceive in what direction a new growth, or an accu- 
mulation of fluid, would cause them to distend. Of their 
boundary walls the weakest is that towards the orbit, 
where the bony plate which separates that cavity from 
,the frontal sinus is exceedingly tibin, and often in the dry 
skull semi-transparent ; so delicate indeed in structure is 
the upper and inner part of the orbit, that the finger, in 
many of the dry preparations, may be easily pushed 
through it. 

Comes, — ^In most cases, distension of the frontal sinus 
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is due to an injury at some remote period, frequently at 
a date so far from the symptoms which first attracted the 
patient's notice, that it seems at first difficult to fairly 
attribute the disease as the result of an accident. The 
extent, however, to which the sinus is often found dilated, 
and the time wluch must necessarily be consumed to effect 
this distension of a bony cavity, together with the oft-told 
tale of a blow or a fall years ago, can only lead to the con- 
clusion that an injury is the most frequent exciting cause 
of these accumulations. The explanation is probably to 
be found in the supposition, that at the time of the acci- 
dent a fracture of some of the anterior ethmoidal or 
frontal cells produced a closure of the infundibulum, the 
canal by which ihe mucus from the frontal sinus escapes 
into the nose. This channel being closed, there was at 
once a retention of all mucous secretion, which from that 
time began to slowly accumulate and gradually expand 
the sinus. In a patient, set. 58, under my care, with an 
enormous distension of the left frontal sinus, the disease 
was clearly traceable to a kick he received on the left eye- 
brow from a horse fifty-four years previously, when four 
years of age. There was a depression of ihe bone over 
the left eye-brow, and a scar at the side of the nose. 

A case also is recorded by Mr. Htdke, of a girl, set. 17, 
with great expansion of the right frontal sinus, which was 
evidently caused by an accident when she was five years 
of age. ' She fell from a window and received a cut over 
the right eye-brow. Her forehead was much bruised and 
swollen, and she had concussion of the brain.' * 

There are, however, cases of distended frontal sinus, in 
which no history of an injury can be traced. The only 
conclusion which can then be drawn is, that from some 
accidental cause which we cannot detect, the communica- 
tion between the frontal cells and the nose through the 
infundibulum has been closed, possibly from some inflam- 
mation of the lining mucous membrane. This hypothe- 
sis seems probable, as in the case of a young girl, set. 21, 
who was under my care, the disease was dated from an 
attack of erysipelas of the head and face when she was 
six jesjK old, during which there was a thick discharge 
from the nares. 

Symptoms, — Distension of the frontal sinus may be 
cbcuie or chronic. 

* BoyaX London Ophthalmic Hospital Reports, vol. iii. p. 153. 
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When the disteiiBion is acute it is due to inflammation 
of the mucous membrane of the sinuB, which leads to the 
formation of pus. There is generally a dull aching pain 
over the brow and root of the nose, accompanied by con- 
siderable constitutional disturbance. The pus gradually 
accumulates in the frontal sinus, and ultimately dis- 
charges itself either by bursting into the nose, or by 
making an exit for itself through the upper and inner 
part of the orbit. When the latter site is selected there 
is usually some bulging of the distended sinus into the 
orbit, and a slight displacement of the eye downwards 
and outwards. The upper lid becomes red and swollen, 
and the tumour examined with the finger is tender, and 
will, if sufficient thinning of the bone has taken place, 
impart a sense of fluctiiation. 

In most cases the distension of the frontal sinus is 
chronic, and the collection of fluid within its walls is 
the pent-up secretion of many years. Sealed within a 
bony cavity, no decomposition ensues, and increasing 
year by year in quantity it distends the sinus and dis- 
places the eye. There is frequentlyno pain, not even a 
sense of weight over the brow. The only symptoms 
which are manifest to the patient are, the gradual forma- 
tion of a tumour at the upper and inner portion of the 
orbit, and a slow but steadily increasing protrusion of 
the eye downwards, outwards, and forwards. In one 
patient under my care the displacement was so extreme 
that the upper margin of the cornea of the left eye was 
below the level of the right lower lid. Occasionally the 
early symptoms are chronic, whilst the later ones are sub- 
acute, and productive of a feeling of constant heaviness 
and aching across the forehead. The disease is usually 
confined to the frontal sinus of one side, but a case oc- 
curred under Mr. Htdke of a man in whom both frontal 
sinuses were affected. 

Treatment of Distension of the Frontal Siwus, — The ob- 
jects to be attained are, first, to evacuate the pent-up fluid, 
and then to establish a free communication between the 
frontal sinus and the nose, through which the secretion 
may continue to drain as fast as it is secreted. By these 
means the cavity of the sinus will gradually coUapse, and 
the eye will be restored in a great measure to its normal 
position. The ends to be desired will be accomplished by 
the following operation : — 

A single curved incision parallel with the fold above 
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the lid is to be made over the most prominent part of the 
tumoTir, and having by a little dissection exposed its sur- 
face, the scalpel shoidd be plunged into it, and an open- 
ing made to the extent of the incision. The index finger 
of the light hand is now to be pushed into tJie sinus 
through tiie wound to ascertain the size of the cavity and 
if there is any necrosed or carious bone. Whilst thus 
exploring the sinus, the little finger of the left hand 
should be passed up the corresponding nostril and an en- 
deavour made to find out the spot at which the tip of the 
finger in the sinus will approximate most closely the end 
of the one in the nose. After a little search it will be 
found that at one part the fingers will almost meet, 
there being only a thin plate of bone between them. 
Having gained this information, the finger in the frontal 
sinus is to be withdrawn, but that in the nostril is to be 
retained in situ to act as a guide to the gouge or elevator, 
which is to be passed into the sinus and made to force a 
passage into ilie nose through the lamina of bone on 
which the tip of the little finger is resting. A communi- 
cation between the frontal sinus and the nose having been 
thus established, an india-rubber drainage tube with 
holes cut at shorfc distances is to be introduced, one ex- 
tremity of which is to be afterwards fastened on the 
forehead, whilst the other end protrudes slightly from the 
nostril. 

The easiest way of introducing the drainage tube is to 
pass a probe with an eye up the nostril and out of the 
wound, and having fastened the tube to it by means of 
a piece of string, to draw it back again through the 
nose. 

The object of the drainage tube is to keep the channel 
between the two cavities from closing, and to enable the 
attendant to wash out the frontal sinus at least twice a 
day with some astringent and disinfectant solution. For 
the latter purpose the lotio alum, cum zinc, sulph., or the 
lotio acid, carbolic. (F. 40, 45) may be injected with a 
glass syringe through one of the openings at the upper 
extremity of the tube. The drainage tube should be 
worn for five or six months, or until all discharge from 
the nose has ceased. The results of these cases when 
thus treated are usually most satisfactory. 
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1. LIEBBEICH'S ETE BANDAGE. 




The bandage consists of a 
linen or a knitted cotton band, 
Aj from 10 to 10| inches in 
length, and 2^ inches in width; 
at either end of which are at- 
tached tapes to keep it in posi- 
tion on the head. The tapes 
should be one inch in width. 
One tape, ^, 11| to 12 inches 
in length, extends across the 
top of the head from ear to ear 
and terminates in a loop, through 
which the second tape, C J), 
passes, as in the wood-cut. 
To apply the bandage : — 
The patient having been told 
to gently close the lids of both 
eyes, a small square of linen is 
laid oyer each, upon which are 
placed small pads of cotton 
wool orcharpie. The bandage, 



which had been previeusly fitted 
to the head, is now drawn across 
the eyes and fastened on the 
temple, opposite to the eye 
which has undergone the opera- 
tion. 

2. THE C0MPEE88 BAND- 
AOE. 

' This bandage should be about 
If yards in length, and 1| 
inches in width ; the outer two- 
thirds should consist of fine and 
very elastic flannel, the central 
third of knitted cotton. The 
eye having been padded, the 
bandage is to be adjusted in 
the following manner : — One 
end is to be applied to the fore- 
head just above the affected 
eye, and is then to be passed to 
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the opponte wde of the torn- 
head, above the eiir. to the back 
of the head: the knitted 



> then t 






below the ear, and brought 
warda OTsr the compress, cue 
bandage being pawed across 
the forehead, and its end flimlj 
pinned. The oppoaitB eye rnuy 
be closed with sticking plaater, 
or if it also requires a compress, 
a separate bandage is Co be ap- 
plied to iL' ■ 

In tile place of the flannel 
and knitted cotton bondage 
above described, a fine linen 
one will answer equally well. 



The following 1b Hi. Hem; 
Lee's description of bis m 
rial Tapour baUi. ' It coi 
of a kind of tin case, containing 
a spirit lamp. In the ci 




immediately over the wii£ of 
the lamp, is a small circular tin 



le lamp, 
plate, upon which the mercurial 
powder is placed. Aroand this 
IS a circular depression, which 
is half filled with boiling waler. 
The patient places this on the 
ground, and ■■•" "— '* "■ """" 



a small cane stooL He 
la enveloped, lamp and 
1 a circular cloak, made 
expressly for this purpose bj 
Measre. Savigny. When a 
cloak cannot be procured, a 
double blanket answers the pur- 
pose very well. At the expira- 
tion of a quarter of an hour or 
twenty minat«s, the calomel 
which is placed upon the lamp, 
(he water, and Uie spirit will 
have disappeared, and the pa- 
tient may then get into bed. 
During the time Uie patient is 
taking the batli, he may inhale 
the vapour for half a mmute or 
D two or three diflfer- 
iDS, with advantage ; 
and afl«r the bath is over he 
contrive not to wipe off 
the calomel deposited on his 
ekin. Patients are generally 
recommeuded to sit over the 
bath for two or three nimites 
after the lamp has gone ont.' * 
The lamp may be obtained 
of Messrs. Weiss, Savigny, Mat- 
thews, or any of the London 
suigical instrument makers. 

4. LAPIS simniB. 

Sulphate of Copper, Nitrale 
of Potash, and Alum, of Each 
equal parte, in ponder, fosed 
in a glazed earfiien crucible, 
powdered Camphor, to the ex- 
tent of X port of the whole, 
being added near the end of the 
process. When cold, break in 
pieces and keep in a closely-. 
stoppered bottle, t 



. — .n CompreBBl" 

Budagn,' by Prof. Yan Onet , 
■bildged BDd miuIUed bj Boelberg 
■Well*, B. L. O. a. Sip., vol. Iv. - 
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5. DILUTED NITRATE OF 
SILVER FOIITTS. 



These are made 
Nitrate of Potash 
proportions with 
Silver; thus:* 
No. 1 consists of 1 

Silver and 2 of 

Potash. 
No. 2 consists of 1 

Silver and 3 of 

Potash. 
No. 3 consists of 1 

Silver and 3J of 

Potash. 
No. 4 consists of 1 

Silver and 4 of 

Potash. 



by fusing 
in various 
Nitrate of 

Nitrate of 
Nitrate of 

Nitrate of 
Nitrate of 

Nitrate of 
Nitrate of 

Nitrate of 
Nitrate of 



6. FULVIS CAU8TICA. 

l^to Zinci Chloridi \ Partes 
Zinci Oxydi . . / sequales. 

Mix them intimately with 
pestle and mortar. Preserve 
in a well-stoppered bottle. 

7. PASTA CAU8TICA. 

9, Zinci Chloridi . . gr.480 
Farinse . . gr.l20,velq. s. 
Liquoris Opii Sedativi 
vel Aquse .... fl.oz.l 
Misce. 

8. FOTTJS BELLADOirirf. 

Extract. Belladonnse . gr.60 
To be dissolved in one pint 
of boiling water, and used as a 
fomentation. 

9. FOTTJS FAFAVERIS. 

]^ Capsul. Papav. contus. oz.l 

Aquae destillat. . . fl.oz.20 

Mix, and boil for a quarter 

of an hour ; then strain through 

muslin. 



* Squire's Comp. to British Phar- 
macopceia, 5tli edit. p. 40. 



10. OAROARISXA ACIDI 
ETDROCHLORICI. 

9j Add. Hydrochloric!. 

diluti fl.dr.2 

Decoct. Querdis . . fl.oz.20 
Misce. 

11. GARGARISKA ALU- 

XIVIS. 

^ Aluminis . . . . gr.l20 

Tinct. MyrrhsB . . fl.dr.4 

Aquffi destillat. . ad fl.oz.20 
Misce. 

12. OARGARISKA SOD£ 

CHLORATE. 

P) Liq. Sodfle Chloratse . fl.dr.4 
Aquse destillat. . ad fl.oz.8 
Misce. 

13. OVTTM ATROFLE SUL- 

FHATIS. 

"^ Atropiffi Sulphatis . gr.l ad 

gT.2 

Aquse destillat. . . fl.oz.l 
Misce. 

14. GUTT2 ATR0FI2 SUL- 
FHATIS FORTIORES. 

^ Atropiffi Sulphatis . gT.4 
Aquffi destillat. . . fl.oz.l 
Misce. 

15. QVTTM FETSOSTIGKA- 
TIS FAB£ (CALABAR 

BEAN). 

Extracti Physostigmatis 

Fabffi . . . gr.l ad gr.4 

Aquse destillat. . . fl.dr.l 
Misoe. 

16. GUTT£ ARGENTIj 
VITRATIS. 

9, Argenti Nitratis . .gr.l 
Aquse destillat. . fl.oz.l 
Misce. 
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17. OTTTTf ABOEKTI 
NITEATIS FORTIORES. 

]^ Aigenti Nitratis . . gr.2 
Aquse destillat. . . . fl.oz.l 
Misce. 

18. QVTTM F0TA88II 

lODIDI. 



]^ Potassii lodidi 
Aquse destillat. 
Misce. 



gr.3 
fl.oz.l 



19. QVTTM ZnrCI CHLO- 
RIDI. 

]^ Zinci Chloridi . gr.l ad gr.2 
Aquae destillat. . . fl.oz.l 
Misce. 

80. 0TJTT2 ZnrCI BJTL- 

FHATI8. 

iPb Zinci Sidphatis gr.l ad gr.2 
Aquae destillat. • • fl.oz.l 
Misce. 

81. OUTT£ CITPBI 8UL- 

FHATIS. 

]^ Cupri Sulphatis . . gr.2 
AqusB destiUat. . • fl.oz.l 
Misce. 

88. OUTT£ OFII. 

5,ViiiiOpii . . . fl.dr.2 
Aquffi destillat. . . fl.dr.6 
Misce. 

88. QVTTM TEBEBIH- 
THIN£. 

^ 01. Terebinthinse . fl.dr.l 
OL OlivBB .... fl.dr.7 
Misce. 

84. IVJECTIO XORFHUE. 

1^ Morpliise Acetatis . gr.80 

Aquse destillat. . . fl.oz.l 

Rub the Morphia gradually 



with the water, and add a few 
drops of dilute Acetic Acid, if 
necessary for perfect solution. 

Min. 6 contain gr. 1 of 
Acetate of Morphia. 

85. inriMSirT. acoititl 

^ Linimenti Aconiti . fl.dr.4 
Linimenti Saponis • fl.dr.6 
Misce. 



LINIMENT. AKMONLS. 

^ Liq. Ammonise . . fl.dr.4 
01. 01iv» .... fl.dr.4 
Misce. 

87. LINIXENTTTX BELLA- 
DONNA CUH OLTCEBINO. 

ly^ Extracti Belladonnse 
Glycerini .... aafl.oz.l 
Misce. 

88. LINIMENTIJX CHLOBO- 
FORXI. 



^ Chloroformi . 
01. 01iv» . . 
Misce. 



fl.dr.4 
fl.dr.4 



89. LINIXENTTTX CALCI8 
CUX CBETA. 

^ Olei Lini 

Liquoris Calcis . aa fl.oz.4 
Cretffi preparatse . . . oz.2 
Misce. 

80. LINCTUB. 

1^ Theriacffi oz.l 

FiUY. Tragacanthse . gr.26 
Syrupi Papaveris . . fl.dr.6 
Tinct. Scille . . . fl.dr.2 
Acid Sulphuric, dilut. min.30 

Aquae fl.oz.2 

Misce. 

Dose, from a half to two tea- 
spoonfdlB. 
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81. LOTIO ATBOFUE. 

^ Atropise Snlphatis . . gr.l 

Aquse Sambuci . . . fl.oz.2 

AqusB destillat. . . ad fl.oz.8 
Misce. 

82. LOTIO BELLADONNA. 

^ Extract! Belladonna . gr.40 
Aquse destillat. . . fl.oz.8 
Misce. 



88. LOTIO BELLADONNA 
CJTK ALTJXINE. 

9» Extract! Belladonnse gr.30 

Alnminis .... gr.24 

Aquae Sambuci . . . fl.oz.2 

Aquffi destillat. . ad fl.oz.8 

Misce. 



84. LOTIO STBAMONn. 

ip^ Extracti Stramonii . gr.4 
Aquffi Lauro-Cerasi . fl.dr.4 
Aquae destillat. . ad fl.oz.8 
Misce. 



85. LOTIO OFII. 

^ Extracti Opii liquidi gr.30 
Aquae Lauro-Cerasi . fl.dr.4 
Aquse destillat. . ad fl.oz.8 

86. LOTIO CONII CUX OFIO. 

^ Extracti Conii . . gr.30 
Extracti Opii liquidi . min.30 
Aoii^ ferventis . . fl.oz.8 
Misce. 

87. LOTIO ACIDI HTDRO- 
GTANICI. 

I^ Acidi Hydrocyanic! dilut. 

fl.dr.l 
Aquae Flor. Aurantii . fl.oz.2 
Aquae destillat. . ad fl.oz.8 
Misce. 



88. LOTIO ALVXINI8. 

^3 Aluminis .... gr.6 
Aquse destillat. . . .fl.oz.l 
Misce. 

89. LOTIO ALVXINIS XIT. 

9j Aluminis .... gr.4 
Aquse destillat. . . fl.oz.1 
Misce. 

40. LOTIO ALTJX. CTJX 
ZINCI 8ULFH. 

P> Aluminis .... gr.3 
Zinci Sulphat. . . . gr.l 
Aquae destillat. . . , fl.oz.l 
Misce. 

41. LOTIO EVAFOBANS. 

]^ Sp. ^theris nitros. . fl.dr.2 
Aceti aromatici . . min.6 
Aquae destillat. . ad fl.oz.8 
Misce. 

42. LOTIO FLUXBL 

9j Plumbi Acetatis . . gr.2 

Acidi Acetici dilut. . min.2 

Aquae destillat. . . fl.oz.l 
Misce. 

48. LOTIO ZINCI OXTDI. 

^ Zinci Oxydi , . gr.90 

Glycerini . . . fl.dr.4 

Aquse Sambuci . , fl.oz.2 

Aquae destillat. . ad fl.oz.8 

Misce. 

44. LOTIO OLTCEBINL 

^Olycerini . . fl.oz.l 
Aquae Flor. Aurantii . fl.oz.2 
Aquae destillat. . ad fl.oz.8 
Misce. 

45. LOTIO ACID. CARBOLIC. 

l^b Acid. Carbolic, pur. . min.4 



Aquae destillat. 
Misce. 



to min.8 
fl.oz.l 
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46. LOnO HTDRAEO. PES- 

CHX.OBIDI. 
IJt) Hydrarg. Perchloridi . gr. J 
Aqiue destillat. . • . fl.oz.l 
Misce. 

47. lOTIO ACIDI TAHHICI. 

R Acidi tannici . . . gr.30 

Sp. Vini rectificati . fl.dr.4 

Aqu8B Rosae . . . fl.oz.2 

Aquae destillat. . ad fl.oz.8 

Misce. 

48. LOTIO BORACIS CTJX 
OLTCERINO. 

l^^Boracis .... gr.l20 
Glycerini .... fl.oz.J 
Aquae Sambuci . • fl.oz.2 
Aquae destillat . ad fl.oz.8 

Misce. 
Very usefql in eczema of the 
face and eyelids. 

49. LOTIO ARNICA. 

IJt) Tincturae Amicae . min.30 
Aquae destillat. . . fl.oz.l 
Misce. 

50. LOTIO NIGRA. 

15^ Calomelanos . . . gr.60 

Mucilag. Acaciae . . fl.dr.4 

Liquor. Calcis . . ad fl.oz.6 

Misce. 

61. LOTIO RUBRA. 

l^t) Zinci Sulphatis . . gr.l 
Sp. Rosmarini, 
T^nct. Lavandulae comp. 

aa min.l5 
Aquae destillat. . . fl.oz.l 
Misce. 

52. MISTITRA ANTIMONII 
TARTARATI. 

Bb Vin. Antimonialis . fl.dr.J 
Liq. Ammon. Acetatis fl.dr. 1 
Tinct. Hyoscyami . min.20 
Aquae destillat. • ad fl.oz.l 



58. MISTURA *P0TA88£ 
CITRATI8. 

9, Potassae Bicarb. . . gr.20 

Sp. Ammon. Aromat. fl.dr.i 

Tinct. Aurantii . . fl.dr.i 

Aquae destillat. . . fl.oz.li_ 

To be taken in effervescence 

with 

Acid. CJitric. gr.l 4 
dissolved in one tablespoonfiil 
of water. 

The Sp. Ammon. Aromat. 
may be omitted if desired. 

54. XI8TTJRA CHLORO- 
FORM! CTJX AMMONIA. 

9j Ammoniae Garb. . . gr.S 

Sp. Chloroformi. . min.l5 

Tinct. Aurantii . . . fl.dr.J 

Aquae destillat. . . . fl.oz.l 

Misce. 

55. XI8TURA 8ALIN2. 

9, Potassae Bicarb. . . gr.lO 

Spirit. -Sltheris nitrosi fl.dr. J 

Liq. Ammoniae Acetatis fl.dr.l 

Aquae destillat . ad fl.oz.l 

Misce. 

56. XI8TTJRA CINNAXOXL 

9> Tinct. Cinnamomi . fl.dr.l 
Aquae destillat. . . fl.oz.l 
Misce. 

57. XI8TURA CINNAHOMI 

CTJM ACIDO. 
P> Tinct. Cinnamomi . fi.dr.J 
Acid. Nitro-Muriatic. 

dilut min.lO 

Aquae destillat. . . fl.oz.l 
Misce. 

58. XISTURA BORACIS. 

9>Boraci8 .... gr.60 

Sp. ^theris nitrosi . fl.dr.4 

Syrup. Aurantii . . fl.dr.4 

Aquae destillat. . ad fl.oz.8 

Misce. — ^Dose, 1 ounce. ' 
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69. XI8TUBA KUCIS 
VOMICA. 

]p^ Tinct. Nucis VomicflB miD.15 
Infos. Gentian, comp. , fl.oz.1 
Misce. 

60. MISTTJRA ACIBI CUX 
TINCT. VUCIS VOXICf. 

9> Acidi Nitio-Muriatici 

dilut min.lO 

Tinct. Nncis VomicsB min.l5 
Tinct. Chiratse . . min.l5 
Aqnse destiUat. . « fl.oz.1 
Misce. 

61. XISTTJSA ACIDI CVX 

CINCHONA. 

1^ Acidi Nitro-Mnriatici 
dilut. ..... min.lO 

Tinct. CinchonsB . . fl.dr.^ 
Decoct. Cinchonse . 'fl.oz.1 
Misce. 

62. XI8TTJRA CINCHONA 

CUX OFIO. 

^ Extract. CinchonsB Flay. 

liquid min.l5 

Acidi Nitrici dilut. . min.lO 
Tinct. Opii . . min.5 to 10 
Aquse destillat. . . fl.oz.1 
. Misce. 

68. KISTTTBA CINCHONLS. 

j!^ Cinchoniffi Disulphatis gr.3 
Acidi Sulphurici dilut. min.lO 
Aquae destiUat. . , fl.oz.1 
Misce. 

64. XISTXTBA QTJINLS. 

P> Quinise Sulphatis . . gr.l 

Add. Sulphuric, dilut. min.lO 

Tinct. Aurantii . . fl.dr.J 

Aquae destiUat. . . fl.oz.1 

Misce. 



65. XISTintA QVINUE CUX 

7EBR0. 

^ Quinise Sul^hatis, 
Fern Sulphatis . . aa gr.l 
Acidi Sulphurici dUuti . min.5 
Aquae destiUat, , , . fl.oz.1 
Misce. 

66. XISTUBA FEBBI PER- 
CHLORIBI CUX QUINIA. 

^ Quiniae Sulphatis . • er.l 

Tinct. FerriPerchlorid. min.6 

Acidi Nitrici dUuti . min.5 

Aquae destiUat. • ad fl.oz.1 

Misce. 

67. XI8TURA FERRI SUt- 

FHATI8. 

^ Ferri Sulphatis . .gr.l 
Acidi Sulphurici dUuti min.lO 
Aquae destiUat. . . fl.oz.1 j^ 
Misce. • 

68. XISTURA FERRI PER- 

CHLORIDI. 

^ Tinct. Ferri Perchloridi 

min.lO 
Aquag destiUat. . . . fl.oz.1 
Misce.' 

69. XISTURA FERRI PER- 
CHLORIDI CUX ACIDO. 

p, Tinct. ferri Perchloridi 

min.lO 
Acid. ^Hydrochloric. dUut. 

min.lO 
Aquae destiUat. ^ . fl.oz.1 j- 
Misce. 

70. XISTURA FERRI PER- 
CHLORID. CUX STRTCHNIA. 

l^b Tinct. Ferri Perchloridi 

min.lO 
Liquor. Strjchniae * min. 5 
Aquae deatillat. * « fl.oz,l 
Misce. 



S2a 

TnrCT. DIGITALIS. 

R, Tinct. F«m Perdiloridi 
^ min.lO 

TincL IMgitalis . . mu»-5 

InfiiB. QiussisB . ad fl.oz.1 

Misce. 

72. 1II8TVBA FSBBI CITX 
EBGOTA. 

R, Tinct. Fewi Penstloridi 
^ min.lO 

. iiiiD.15 
fl.oz.l 



FOBMULAST. 



77. KlfTVXA P0TA88U 
lODIDI XT BBOXIDL 



1^ Potass. lodidi 
Potass. Biomidi 
Potass. Bicarb. 
Tinct. Calumb» 
Aque d^Btillat. 



. gr.8 

fr.5 
adfi.o&l 



Tinct. Ergotffl 
Aqwe destillat. 
Misce. 



78. KISTVBA POTASSn 
lOBIDI Crra FESBO. 

9, Potassii lodidi . . gr.8 

Potassffi Bicarb. • • •. g^-^ 

Ferri et Ammonise Citzatis gr.5 

Aqnse destillat. . . • fl.oz.1 

Misce. 

74. KISTTTBA FOTASSn 
lODIDI. 

9, Potassii lodidi . . gr.3 

Potass. Bicarbonat. . . gr.5 

Infosi Qnassiffi . . . fl.oz.1 
Misce. 

76. HISTTTBAFOTASS. lODI- 
BI CirX AlCXOVIA. 

ip^ Potassii lodidi. . . gr.3 
Potassse Bicarb. . . gr.6 
Ammon. Carbonat. . gr.3 
Tinct. Calumb® . . fl.dr.J 
AqnSB destillat. . ad fl.oz.1 
Misce. 



76. mSTTTBA FOTASSn 
lOBIBI OUX OOLCHICO. 

&. Potassu lodidi . 

PotasssB Bicarb. . 

Tinct. Colchici . . . nun.lO 

AqnsB destillat. . • . fl.oz.1 
JUGsce. 



gr.2 
gr.lO 



78. KISTVBA POTASSn 
lOBIBI CinC HTDBABO. 
PEBCHLOBIBL 

B, Hydrarg. Pcrchloridi gr.l 

Potassii lodidi . . gr.60 

Tinct. Calnmbae . . . fl.oz.2 

Aqnae destillat. . . ad fl.oe.6 

Misce. 

Dose, two teaspoonfols in a 

glass of water two or three 

times a day. 

79. KISTUBA FOTASSn 
BBOXIBI. 

ip^ Potass. Bromidi 

gr.6 to gr.lO 

Potass. Bicarb. . . . gr.6 

Tinct. Calmnb» . . fl.ar.J 

Infiis. Calmnbe . . fl.oz.1 

Misce. 

80. mSTTTBA HTBBAXe. 
PEBGHLOBIBI. 

9, Liqnor. Hydrarg. Per- 

chloridi fl^^l 

Tinct. Cinchonse . • fl^dr.} 
AqruB destillat. . . . fl.os.1 
Itfisce. 

81. XISTVBA TSBXBDr- 
TEIHf. 

]^ Olei TerebinthuuB . nun.l5 
Mucilaeinis Acacie . ■ fl.dr.1 
Aqu8B PimentflB . ad fl«oz.l| 
Misce. 
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82. XI8TURA XAGKESUE 
COXFOSITA. 

ip^ Magnesias Carbonatis 

pond' gp.lO 

Magnesiae Sulphatis . gr.60 
Aquffi Menthse Fiperitse 

fl.oz.l| 



Misce. 



83. XISTTTRA BHEI COXF. 

1^ Rhei Pulveris . . gr.16 
MagnesisB Carbonatis gr.lO 
Sp. Ammon. Aromat. . fl.dr. J 
Tinct.Rhei .... fl.dr.l 
Aquae destillat. . . ad fl.oz.l| 
Misce. 



84. FILULA AL0E8 CUX 
PERSO. 

Bp Extracti Aloes SocotrinfiB 
I'erri Sulphatis 
Pulv. Zingiberis . . aa gr.l 

Thenacae q.s. 

Misce. 



85. FILULA AL0E8 CTJX 
NITCE VOXICA. 

$t> Extracti Nucis Yomicse gr.^ 
Extracti Aloes Socotrinae gr.l 
Ibttracti Hyoscyami . , gr.2 
Misce. 



86. PILT7LA cnrcHOiriHiB 

CT7X FEERO. : 

]^ Gincboninae Sulphatis 

Ferri Sulphatis . . aa gr.l 

Confectionis Rosae CaninaB 

gr.3 
Misce. 



87. FILULA COLOCYirrHI- 
BI8 CUX HTOSCYAXO. 

jPb Extracti Colocjnthidis 
compositi .... gp.3 
Extracti Hyoscyami . gp.2 
Misce. — Dose, 1 or 2. 

88. FILULA COLOCTirTHI- 
DIS CUX HTBRARGTRO. 

9j Pilulae Hydrargyri 
Extracti Colocynthidis 

compositi . . . aa gr.2 
Extracti Hyoscyami . gr.l 
Misce. 

89. FILULA COLOCYKTHI- 

DI8 CUX RHEO. 

Bf> Pilulae Colocynthidis 

comp gp.3 

Pilulae Rhei comp. . . gr.3 
Extracti Hyoscyami . gr.2 
Mix and divide into two 
pills.— Dose 1 or 2, 

90. FILULA CALOKELAHOS 
CUX COLOCYHTHIDE. 

^ Hydrargyri Subchloridi gr.l 
Extracti Colocynthidis 

compositi .... gr.3 
Ipeeacuanhae Pulveris . gr.A 
Misce.— -Dose, 1 or 2. 

91. FILULA ELATERII 

COXFOSITA. 

9^ Elaterii gr.J 

Extract. Aloes Socotrinae 

gr.lj 
Extracti Hyoscyami . . gp.3 
Misce. 

92. FILULA COLCHICI 

COXF. 

Extract. Colchid Acetid gr.i 
Pulv. Ipeeacuanhae comp. gr.4 
Extracti Hyoscyami . gr.l 
Misce. 



t2 



324 FORMULARY. 

98. PH. CAHNABI8 COXP. 
9> E3dTact. Cannabis Indie® 

► gr-t 
• gr.i 



Ertract. Belladonnse 
Extract. Aconiti , » 
Misce. 

One pill at night or when in 
great pain. 



94. PH. CALOMEL. CTJX 

OPIO. 

^ Hydrarg. Subchloridi 

gr.l ad gr.2 
Pulr. Opii . . gr. J ad gr.J 
Oonfect. RossB Canine . q.8. 
Misce, 

95. PIL. HTDBABO. CTJH 

OPIO. 



R Pii. Hydrarg. . 
JPuIv. Opii . . 
Misce. 



gr.4 
gr-i 



96. PIL. HTBSABO. lOBIDI 

VIBID. 

l^to Hydrarg. lodidi Virid. gr.l 
Eztracti Cactncse . . gT.2 
Misce. 

97. TJirOUEirTTJX BELLA- 

DONNA. 

^ Extracti Belladonnae . oz.j 
Glycerini . • . , fl.dp.l 
Adipis ..... oz.^ 
Misce. 

98. TJNOUENT. BELLA- 
DONNA COMP. 

l^to Hydrarg. Ammoniati gr.6 
Extract. Belladonnse . gr.lO 

Adipis 0Z.1 

Misce. 
To be rubbed on the forehead 
and temple. The surface may 
be then covered with a piece of 
tissue paper to prevent the hair 
getting into it. 



99. UNGUENT. HTBRAB0. 
CUX BELLADONNA. 

^ Extract. Belladonns gr^O 
Unguent. Hydrarg. , gr.420 

Misce. 
To be rubbed into the temple 
and around the brow. 



100. UNOUENTUX HT- 
DRABGTBI CUX OPIO. 

^ Opii ..... gr.60 
Unguenti Hydrargyri . gr.420 
Misce. 

101. UNOUENTUX OPn. 

^ Opii gr.60 

Adipis gr.420 

Misce. 

102. UNGUENT. ETBBABG. 
NITBATIS DILUT. 

1^ Unguent. Hydrarg. 

Nitratis .... gr.20 
Unguent. Cetacei . . gr.l20 
Misce. 

108. UNGUENT. HTBEABa. 
NITBIC-OXYB. BILUT. 

^3 Unguent. Hydrarg. Nitric- 

Oxyd gr.40 

Unguent. Cetacei . . gr.240 
Misce. 

104. UNGUENT. PLUKBI 
CUX BALSAX. PERU. 

^ 01, Lini • . « « fl.dr.4 

Emplast. Plumbi . • gr.240 

Balsam. Peru . . . mhi.30 

Eecommended by Pagen- 

stecher in severe cases of Tmea 

Tarsi. It is to be spread on 

lint and applied to the lids at 

bedtime. 
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105. VKOUENT. HTDSABa. 
BINIODID. 

1^ Hydxarg. Biniodid. 

gr.5. to gr.lO 
Ungaent. Cetacei . . . oz.l 
Misce. 

A mercurial counter-irritant 
In applying this ointment the 
fingers should be covered with 
a glove. 



106. UHOUEimrH STR^ 
XOVII. 

(Middlesex Hospital.) 

^ Foliorum Stramonii re- 

centium Ib.J 

Adipis lh.2 

Mix the bruised leaves with 
fat and expose to a mild heat 
until the leaves become friable, 
then strain through lint. 
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107. XISTTJRA SALIVA. 

^Liquor. Ammonise Citra- 
tis ..... . fl.dr.4 

Sp. Athens nitrosi . fl.dr.3 
Syrup. Tolutani . . . fl.dr.4 
Aquse destillat. . . ad fl.oz.4 
Misce. — Dose, one dessert- 
spoonful every four hours. 

108. MI8TTTRA AVTIXONII 
TARTARAXi. 

'^ Vini antimonialis . fl.dr.2 
Liq. AmmonisB Citratis fl.dr.4 
Syrup. Altbsese . . . fl.dr.3 
Aquffi destillat. . . ad fl.oz.4 
Misce. — ^Ddse, one dessert- 
spoonful between 2 and 4 years 
of age ; one table-spoonfid be- 
tween 4 and 8. 

109. XISTTJRA F0TA882 
CHIOBATIS, 

^> Fotassse Chloratis . gr.24 
Acid. Hydrochloric, dilut. 

min.24 

Syrupi Aurantii . . fl.dr.4 

Aquae destillat. . . fl.oz.4 

Misce. — One table-spoonful 

three times a day» 



110. XISTURA CINCHONA 
CUX ACIBQ. 

^ Extract. Cinchonse flav. 

liquid. .... min.40 
Acidi Nitrici diluti . min.40 
Syrupi Aurantii . . fl.dr.3 
Aquse destillat. * ad fl.oz.4 
Misce. — Dose, one table- 
spoonful. 



111. XISTTJRA CINCHONA 
CUX INFUS. ROSA. 

Extract. Cinchonse flav. 

liquid k fl.dr.l 

Syrup. Aurantii *. . fl.dr.4 
Iniiisi Eosae comp. ad fl.oz.6 
Misce.— One table-spoonfiil 
twice a day. 

112. XISTTJRA CINCHONA 
CUM TINCT. BELLADONNA. 

^ Extract. Cinchonse flav. 

liquid min.5 

Acid. Nitric, dilut. . . min.3 

Tinct. Belladonnas . . min.3 

Aquse . .... ad fl.oz. j^ 

Misce.-— For a child from 4 

to 7 years of age. 
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lis. MIBTUEA POTASSn 

BBOXID. CU1E TINGT. BEL- 

LADOKNf. 

^ Fotassii Sromid. . . ^.2 

Tinct. BellBdonnae . . mm.3 

Aquse destillat. . . . fl.oz.} 

For a child between 4 and 7 

years of age. 

Misce. 

114. XISTITEA FEBBI 
lOBIDI. 



iPb Syrap. Ferri lodidi 

nim.lO to 20 
Glycerini .... fl;dr. 
AqxuB destillat. . . ad fl. 
Mifice. 



i;dr.i 
Loz.| 



116. MISTTTBA FOTASSn 
lODIBI CTJX FEBBO. 

^ Fotassii lodidi . . . gr.8 
■ Ferri et Ammoniae Citra- 

tis gr.24 

Sacchari albi . . . gr.60 

Aquffi ad £oz.4 

Misce. — One dessert-spoon- 
ful for a dose. 



116. XISTUBA FEBBI 
CITBATI8. 

!iPb Ferri et Ammonise 

Citratis .... gr.30 

Sacchari albi . . . gr.60 

AqusB destillat. . . . fl.oz.4 

Misce. — One dessert to a 

table-spoonful twice a day. 

117. XISTUBA FEBBI 
HtPOPHOSPHITIS. 

9> Syrup. Ferri Hypophos- 
phitis . . . min.16 to 30 

Aquse destillat. . . . fl.oz.j^ 
Misce. 



118. PTTLVIS CIHCHOHX 

CUM 80DA. 

iPb Fulveris Cinchonse flaT^e, 
SodflB Bicarbonatis, 

partes sqnales 
Misce. — ^Dose, gr. 5 to gr. 10. 

119. PirLV. FEBBI CAB- 
BONAT. OinC 8A0CEAB0. 

(PJ?.) 

Dose, gr. 3 to gr. 6, once or 
twice a day. 

120. PITLYIS IPE CAC. C OUP. 
CUIE POTASS. KITBAT. 

^ Pulyis Ipecac, comp. . gr.l 
Fotasse Nitratis • • . gr.2 
Misce. 

121. PTJLYISHTBBABO. GITH 
CBETA CUX SACCHJLBO. 

^ Fulvis Hydrarg. cum 

CretA gp.l 

Fulvis Sacchari albi . gr.2 
Misce. 

122. PULYIS ALTEBATIVUS. 

^j Hydrarg. cum CretA . gr.l 

Sodffi Bicarbonatis . . gr 2 

Fulvis Rhei .... gr.3 

Misce. — ^Dose, gr.6 togr. 12. 

128. PirLV. HTBBAB&. CVX 
CBETA CUli BHEO. 

^ Hydrargyri cum CretA gr.l 

Fulv. Khei .... gr.2 

Misce. — Dose, gr. 3 to gr. 8. 

124. pinyis scAMxoHn 

CUX JALAPA. 

^ Puly. Scammonii . .gr.l 

Fulv. Jalapse .... gr.3 

Misce. — ^Dose, gr. 8 to gr. 8. 
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126. FUIYIS CALOMEL. OTTX 
SHSO. 

jp^FnlT. Bhei .... gr.4 
Hydrargyri Subchloridi 
Paly. Cret» Aromaticie 

aagr.l 
Misce. — ^Dofie, gr. 8 to gr. 8. 

186. PTTLYIS CALOXSL. 
CTJX JALAPA. 

Ri Fuly. Jalap» . . . gr.4 
Hjdrargpi Subchloridi 
Zingibens .«..&& gr.l 

Misce. 
Dose, gr. 3 to gr. 6. 



187. PULYIS CALOXSL. CXTX 
8CAXX0NI0. 

1^ Paly. Scammonii . . gr.4 
Hydrargyri Subchloridi 
Sacchari purificati . aagr.l 
Misce. — Dose, gr. 3 to gr. 6. 



188. PULYIS CALOXEL. ET 
8CAXX0N. CTTX JALAPA. 

R, Hydrargyri Subchloridi gr.l 

Scammonii gr.2 

Fuly. Jalap» .... gr.4 
Misce. — ^Dose, gr. 3 to gr. 7. 
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ABS 

ABSCESS of cornea, 30 
eyelid, 280 

orbit, 286 

Abscission of the e^e, 52 
Accommodation, diseases of, 194 
Acute inflammatory glaucoma, 95 
Alternating strabismus, 211 
Amaurosis, 177 

— causes o^ 180 

— from disease of cerebrum, 180 

cerebellum, 181 

spinal cord, 181 

loss of blood, 182 

reflex irritation, 183 

uterine derangements, 181 

— monocular, 183 

— signification o^ 177 
Amblyopia, 188 

— signincation of, 183 
Anatomy of fourth nerve, 231 

frontal sinus, 810 

sixth nerve, 232 

thiid nerve, 229 

Anchyloblepharon, 282 
Aneurism of orbit, 295 

— bv anastomosis of orbit, 298 

— diffuse or consecutive, 296 

— true and false, 295 

— treatment of, 298 
Anomalies of refraction, 194 
Anterior chamber, dislocation of 

lens into, 136 

Anterior staphyloma of the scle- 
rotic, 53 

Arlt, Dr., operation for entropion, 
264 

Artificial pupil, 78 

with a broad needle and Tyr- 
rell's hook, 78 

by iridodesis, 79 

incision of iris, 80 

excision of iris, 81 



CAP 

Artifidal eyes, 244 
Asthenopia, 209 

— from hypermetropia, 209 
insufficiency of the internal 

recti, 209 
Astigmatisn), 205 

— compound, 207, 208 
— - irregular, 206 

— mixed, 207, 208 

— regular, 206 

— simple, 207 

— to ascertain the presence o^ 207 

— treatment of, 207, 208 
Atrophy of optic nerve, 174 

— from tobacco, 176 
Atrophic cup of optic nerve, 175 



BLACK cataracts, 113 
Blenorrhoea, 246 
Blepharospasm, 273 
Bone on the choroid, 165 
Bowman, Mr., operation for artifi- 
cial pupil, 81 
on capsule-lenticular cata- 
ract, 128 

ectropion, 268 

spoon for traction operation, 

118 
Broad needle. 111 
Bums and scalds of eye, 238 



nANALICULUS, to dit up the, 

\J 262 

Canular forceps, 135 

Capsular cataract, 106 

— opacities, 132 

varieties of, 132, 138 

treatment of, 133 

Capsule, opaque, needle operation 
for, 133 
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CAP 

Capsule, opaqne, operation with 

two needies for, 184 

— — canular forceps for, 136 

Capsolo-lenticolar cataract, 106, 

127 
Caries of orbit, 294 
Cataract, 106 

— black, 113 

— capsular, 106, 127 

— capsolo-lenticular, 106, 127 

— congenital or infantile, 107 
operations for, 109-111 

— cortical, 108 

•— dUbetic, 107, 128 

— fluid, 128 

— hard, 107, 112 

treatment of, 113 

operations for, 114-127 

— — casualties after an operation 

for, 123 

— — treatment after extraction 

of, 122 

— lamellar, 107 

— nadear, 112 
^- pyramidal, 127 

— secondary, 131 

— senUe, 106, 113 

— soft, 107 

— striated, 112 

— traumatic, 129 

— treatment by flap extraction, 

114 

— 6raefe*s modified linear 

extraction, 119 

^- Jacobson's extraction, 121 

— linear extraction, Gib- 
son's, 110 

— Macnamara's operation, 

122 

Mooren's extraction, 121 

— Pagenstecher*s extraction, 

1?1 

solution, 109 

— — — suction. 111 

traction operation, 117 

Catarrhal ophthalmia, 1 
Chalazion, 276 

Choroid, deposits of bone on, 165 
•— diseases of, 160 

— haemorrhage from, 166 

— injuries of, 167 

— medullary cancer of, 170 
^ melanotic cancer of, 170 



COR 

Choroid, melanotic sarcoma of, 170 

— sarcoma of, 170 

— tubercles in, 166 

— tumours of, 169 
Choroiditis disseminated, 160 

— suppurative^ 163 
Choroido-iritis, 85, 86 
Chromo-pseudopsis, 185 
Chronic glaucoma, 98 

— interstitial comeitifl, 25 

— ophthalmia, 8 
Cilia forceps, 260 

Ciliary muscle, paralysis of, 221 
spasm of, 222 

— staphyloma, 53 
Cocdus's ophthalmoscope, 189 
Colour-blindness, 185 
Concomitant strabismus, 213 
Congenital cataract, 107 
Conical cornea, 44 

operations for, 47 

Conjunctiva, diseases of, 1 
Conjunctivitis, acute, 1 
Conjunctiva, foreign bodies on, 56 

— c^ts of, 22 

— dislocation of lens beneath, 140 

— ecch^osis of, 23 

— injuries 0^.23 

— lacerations of, 28 
-- warts of, 22 

Consecutive or secondary glaacor 

ma, 99 
Convergent strabismus, 214 
Coredidysis, 82 
Cornea, diseases of, 24 

— conical, 44 

— fistula of, 41 

— leucoma of, 48 

— opacity of, from lead, 44 

— staphyloma o^ 49 

partial, 50 

complete, 50 

— ulcers of, 35 

chronic vascular, 40 

superficial, 36 

nebulous, 86 ' 

transparent, 37 

deep, 37 

crescentic or chiselled, 89 

sloughing, 88 

— injuries of, 56 

— abscess of, 30 

— foreign bodies on, 56 
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COB 

Cornea, paracentesis of, 81 

— penetrating wounds of, 69 
Comeitis, 24 

— chronic interstitial, 25 

— diffuse suppurative, 29 

— general treatment of, 27 

— marginal, 81 

— strumous, 27 
Gomeo-iritis, 85 
Cortical cataract, 108 
Critchett's canaliculus director, 252 

— operation for staphyloma^ 52 

— —r — iridodesis, 79 
divergent strabismus, 220 

— spoon for traction operation, 118 
Crossed diplopia, 223 

Cup, glaucomatous, 96 
Curette, 111 
Cyclitis, 54 
Cysticercus on iris, 72 
Cystotome, Graefe's, 115 
Cysts of iris, 71 

lachrymal gland, 255 

retina, 159 

eyelid, 276 

•— sebaceous, 278 



DACRYO-ADENITIS, 254 
Dacryo-cystitis, 249 
Dacryops, 255 
Dacryops fistulosus, 255 
Deposits of bone on choroid, 165 
Dermoid tumours of cornea, 22 

— cysts, 278 ' 
Detachment of retina, 154 

— causes of, 154 

— treatment of, 156 
Diabetic cataract, 107, 128 
Dichromic vision, 185 
"Oiffusp -sunnurative comeitis, 29 
Diplopia, 223 

— crossed, 223 

— homonymous, 223 
Diphtheritic ophthalmia, 11 
Direct examination with ophthal- 
moscope, 193 

Diseases of choroid, 160 

. conjunctiva, 1 

cornea and scleroftit, 24 

crystalline lens, 106 

eyelids, 257 

— — frontal sinus, 310 



EYE 

Diseases of iris, 63 

lachrymal apparatus, 245 

optic nerve, 171 

orbits 286 

retina, 143 

— — vitreous, 101 
Dislocation of lens into anterior 
chamber, 136 

vitreous, 138 

beneath conjunctiva, 140. 

partial, 140 

Disseminated choroiditis, 160 
Distension of frontal sinus, 310 
Distichiasis, 260 
Divergent strabismus, 214 
Dixon, Mr., on granular lids, 16 



Ij^ CCHYMOSIS, of conjunctiva, 28 
■i Ecchymosis of eyelids, 279 
Ectropion, 264 

— treatment of, 266-270 
Eczema of eyelids, 259 
Embolism of central artery of retina, 

157 
Entropion, 262 

— chronic, 263 

— spasmodic, 262 

— treatment of, 263 
Epicanthus, 279 
Epiphora, 245 

— from obstructionby tumours, 251 
Episcleritis, 56 

Epithelial cancer of eyelid, 275 
Excision of eye, 242 
Exophthalmic goitre, 299 
Extraction of cataract. See Cata- 
ract, Treatment of 
Exudative choroiditis, 160 
Eye, excision of, 242 

— rupture of, through sclerotic, 61 
Eyelashes, operation for the remov- 
al of, 261 

Eyelids, diseases of, 257 

— abscess of, 280 

— blepharospasm, 273 

— distichiasis, 260 

— ecchymosis of, 279 

— ectropion, 264 

operations for relief of, 266- 

270 » ^ 

— eczema of, 259 

— entropion, 262 



IKBEX. 



BYE 

Ejelidfl, entropion, c^rations for 
lelief of, 263 

— epieanthnfly 279 

— epithdial cancer of, 275 

— hordeolum, 258 

— nictitation, 274 

paraljrms of oibicnlaris, 271 

— ptosis, 270 

— rodent cancer o^ 275 

— syphilitic ulcers o^ 274 

— dnea tarsi, 257 
— . trlchiaris, 260 

— tnmonrs of, 276 

nsBvus, 277 

tarsal cysts, 276 

^- wounds o^ 281 

FIELD of virion, to ascertain the 
perfection of, 187 

— to map out the, 188 
Fine needk, 110 
Fistula of cornea, 41 

.^ ]achr3rmal gland, 255 

lachrymal sac, 250 

Flap extraction of cataract, 114 

accidents during, 116 

remarks on, 116 

Fluid cataract, 128 
Fluidity of vitreous, 104 
Focal illumination of eye, 198 
Forceps, canular, 135 

— cilu,260 

— iris, 78 

Foreign bodies on conjunctiva, 56 

cornea, 56 

in orbit, 289 

.» vitreous, 105 

within the eye, 284 

Formulary, 315 

Fourth nerve, paralysis of, 231 

anatomy of, 231 

Fractures of orbit, 288 
Frontal sinuses, anatomy of, 310 
Frontal sinus, distension of, 310 

causes of, 310, 311 

treatment of, 312 



GLAUCX)MA, 94 
— acute inflammatory, 95 

— chronic or simple, 98 

— consecutive or secondary, 99 



HYP 

Glaucomatous cup, characteristics 

0^96 
Glioma of the retina, 157 

— treatment o^ 159 

Globe, to ascertain tension o^ 99 

— involuntary oscillations o^ 108 
Goitre, exophthalmic, 299 
Gonorrhceal ophthalmia, 8 
Graefe*s operation for conical cor- 
nea, 48 

staphyloma of cornea, 53 

strabismus, 217 

— hooks for traction operation, 120 

— knife for cataract, 119 

— modified linear extraction ope- 
ration, 119 

Grantdar lids^ 12 
Granulations, 12 

— true, 13 

— vesicular, 13 
Graves's disease, 299 
Gunpowder, injuries from, 240 



HARD cataract, 107, 112 
Hsemorrhage into anterior 
chamber, 81 

— between choroid and retina, 

167 
choroid and sclerotic, 167 

— into the vitreous, 105, 168 
Hemeralopia, 184 
Homonymous diplopia, 228 
Hook, TynftU's, 79 
Hordeolum, 258 
Hyalitis, 101 

— simple, 101 

— suppurative, 102 
Hydrophthalmia, 49 
Hypermetropia, 201 

— absolute, 202 

— acquired, 201 

— facultative, 202 

— latent, 202 

— manifest, 201 

— ophthalmoscopic appeanmofis 
in, 204 

— original, 201 

— peculiarities oteye in, 203 

— relative, 202 

— to ascertain the degree of, 202 

— treatment of, 202 
Hypopion, 30 
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TSS> 

INDIRECT examinaHon with 
X ophthalmoscope, 192 
Inflammation of choroid, 160 

ciliary body, 64 

cornea, 24 

iris, 68 

lachrymal gland, 254 

sac, acute, 249 

, chronic, 246 

optic nerve, 171 

retina, 144 

vitreous, 101 

Injuries of eyelids, 279 

eye from bums and scalds, 

238 

gunpowder, 240 

Eme, 236, 237 

mortar and plaster, 287 

percussion caps^ 240 

small shot, 241 

strong sulphuric and 

nitric adds, 288 
vin^ar or weak adds, 

289 

choroid, 167 

conjunctiva, 28 

cornea and sderotie, 56 

— — iris, 81 

lens, 129, 186 

Inoculation for core of granular 

lids, 17 
Involuntary oscillations of globe, 

108 
Iridectomy, operation of, 77 

— knife, 77 
Irido^choroidids, 85 
Iridodonesis, 100 
Iris forceps, 78 

— diseases of, 68 

— coloboma of^ 101 

— cysticercus on, 72 

— cysts of, 71 

— functional derangements of, 78 

— melanotic sarcoma, or card- 
noma of, 78 

— <^ration8 on, 77 

— prolapse of, 83 

— tremulous, 100 
Iritis, 68 

— primary, 68 

— rheumatic, 67 
-* secondaxy, 68 
•—serous, 68 



LBT 

Iritis, supimrative, 69 

— syphilitic, 66 

— traumatic^ 70 



JACOBSON'S operation for cato- 
ract, 121 



T7ERATITIS» 24 
i^ Kerato-globus, 49 
Keratome, 77 
Keratonyxis, 109 
Knife, cataract, for flap extraction, 
114 

— Gfaefe's, for cataract, 119 

— secondary, for cataract, 115 

— Stilling's, for lachrymal stric- 

ture, 248 

— Wecker's, for slitting up canali- 

culus, 252 



T ACERATIONS of conjunctiva, 

Lachrymal apparatus, diseases of, 
245 

— gland, diseases of, 254 

chronic enlaigement of, 256 

cysts of, 265 

hypertrophy oi, 256 

inflammation of, 364 

fistula of, 255 

removal of, 258 

— sac, acate inflammation of, 249 

duonic inflammation of, 246 

fistula 0^ 250 

stricture of, 247 

_ ^ Stillinff's knife for, 248 

^- Webers conical soand 

for, 247 

obliteration of; 252 

Lagophthalmos, 271 
lAmeilar cataract, 107 
Lateral illumination of eye^ 198 
Lens, crystalline, diseases o^ 106 

— dislocation o^ into aatsiior 

chamber, 186 

into vitreous, 188 

bensith conjunctiva, 140 

— partial dislocations o^ 140 
Leucoma of cornea, 48 

Levator palpebral paralysU of, 270 
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Iiebreich*8 operadon for strabis- 

mii8,218 
— ophthAlinoflCope, 188 
Lime, iojuries from, 286, 287 
Linear extraction of cataract, 110 
Lodgement of foreign bodies in the 

eye, 284 



MACNAMARA'S operation for 
cataract, 122 
Marginal comeitlB, 81 
MeiTOmian cysts, 276 
Melanotic sarcoma of iris, 78 

— carcinoma of iris, 73 
Modified linear extraction, 119 
Mooren's operation for cataract, 

- 121 
Moorfields operation for strabis- 
mus, 217 
Mortar, iDJuries ftom, 287 
Mucocele, 246 
MuscsB Yolitantes, 102 
Mydriasis, 73 
Myopia, 195 
— . general directions for, 200 

— — rules for selection of glasses 

in, 198 
-^ ophthalmoscopic appearances in, 

197 
^- treatment of, 197 
Myosis, 74 



NiEVUS of eyelid, 277 
Necrosis of orbit, 294 
Needle, broad. 111 

— fine, 110 

— operation for capsular opacfties, 
188,184 

Neuro-retinitis, 171, 178 
Nictitation, 274 
Night-blindness, 184 
Nuclear cataract, 112 
Nystagmus, 108 



OBLITERATION of lachrymal 
sac, 252 
Onyx, 80 

Opacity of cornea from lead, 44 
edacities of capsale of lens, 182 
^-r-vitreous,.102, 103 



OBB ' 

Operations. See separate headings 
Ophthalmia, catarrhal, 1 

— chronic, 8 

— diphtheritic, 11 

— Egyptian, 7 

— gonorrhcaal, 8 

— granular, 12 

— neonatorum, 5 

— phlyctenular, 82 

— punilent, of newly-born in- 

fants, 5 
contagious, 7 

— pustular, 4 

— scrofulous, 82 

— sympathetic, 89, 90 

— tarsi, 267 
Ophthalmitis, 168 
Ophthalmoscope, the, 188 

— ' binocular, of Girand-Tenlon, 191 
Laurence and Heisch, 191 

— Coccius's, 189 

— direct examination with, 198 

— fixed, of Liebreich, 190 
Messrs. Smith A Beck, 

190 

— heterocentric, 188 

— homocentric, 188 • 

— how to work with the, 191 

— indirect examination with, 192 

— Liebreich's portable, 188 

— Wei8s*s portable, 190 
— - Zehender*8, 190 

Optic nerve, atrophy of, 174 

diseases of, 171 

Optic neuritis descending, 171 
Orbicularis, paralysis o^ 271 
Orbit, abscess of, 286 

— acute inflanmiatoiy exudation 

into, 307 

— aneurisms o^ 295 

— caries o^ 294 

— foreign bodies in, 289 

— fractures of the bones of, 288 

— necrosis o^ 294 

— penetrating wounds o^ 291 

— periostitis of, 291 

— tumours of, 302 

1. Those which originate 

within orbit, 302 

2. Those which commence 

within eye, 305 

3. Those which orisfinate^ 

beyond eye or orhit, 805, 
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Orbit, tumonra of, bony and car- 
tilaginotis, 308 

— CYsts of, 808 

— flbrons tumoars of, 802 

— recurrent fibroid tamonr8of,803 
Oibital tumours, treatment o^ 805 
Oscillations, involuntary, of globe, 

108 



PAGENSTECHER'S operation 
for cataract, 121 
Panophthalmitis, 168 
Paracentesis of cornea, 81 
Paralysis of dliaiy muscle, 221 

fourth nerve, 281 

sixth nerve, 282 

third nerve, 229 

portio dura of seventh nerve, 

•271 
external rectus, 282 

— — inferior rectus, 281 

internal rectus, 281 

superior rectus, 281 

— — superior oblique, 281 

— — levator palpebrae, 270 
orbicularis, 271 

Paralytic affections of muscles of 
eye, 226 

— from intrar-cranial disease, 227 

intra-orbital disease, 227 

blood-poisoning, 227 

reflex irritation, 228 

— treatment ot, 288 
Penetrating wounds of cornea and 

sclerotic, 59 

orbit, 291 

Percussion caps, injuries from, 240 
Periodic strabismus, 211 
Periostitis of orbit, 291 

— acute, 298 

— chronic, 291 
Peritomy, 19 

Physiological cup of optic nerve, 

96 
Phlyctenular ophthalmia, 82 
Pinguecula, 22 
Plaster, injuries from, 287 
Posterior staphyloma of sclerotic, 

162 
Presbyopia, 204 

— treatment of, 204 

Pricker for cataract operations, 115 



SEB 

Primary iritis, 68 
Prisms, action and uses of, 224 
^- to ascertain the presence of 
binocular vision, 224 

— to test the strength of the muscles 

of the eye, 224 

— to wear as spectacles to correct 

diplopia, 226 

Prolapse of iris, 83 

Pterygium, 20 

Ptosis, 270 

Pupil, artificial, 78 

Purulent ophthalmia of newlr- 
bom infants, 5 

Purulent or contagious ophthal- 
mia, 7 

Pustular ophthalmia, 4 

Pyramidal cataract, 127 



REFRACTION, anomalies of, 194 
Retina, diseases of, 148 

— cysts of, 169 

— detachment of, 154 

— — causes of, 154 

— embolism of central artery of, 157 
^- glioma of, 157 

— hyperssmia o^ 143 

— tumours of, 157 
Retinitis, 144 

— albuminurica, 146 

— apoplectica, 149 

— pigmentosa, 152 

— svphilitica, 148 
Retmal apoplexy, 149 
Rheumatic iritis, 67 
Rodent cancer of eyelid, 275 



SCLEROTICO -CHOROIDITIS, 
posterior, 162 
Sclerotic diseases, 24 

— anterior staphyloma of, 53 

— posterior staphyloma of, 162 

— penetrating wounds of, 59 

— rupture of, 61 
Scrofulous ophthalmia, 82 
Sebaceous cysts, 278 
Secondary cataract, 131 

— glaucoma, 99 

— mtis,68 

Senile cataract, 106, 118 
Serous iritis, 68 
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SET 

Seton, in vascular nicer of oornea,41 
— ^- staphyloma of conifca, 53 
Short sight, ^ee Myopia 
Simple glaucoma, 98 
Sixth nerve, paridysis of, 232 

anatomy of, 232 

Small shot, injuries from, 241 
Snow-blindness, 185 
Soft cataract, 107 

operations for, 109, 110, 111 

Sparkling synchysis, 104 
Spasm of ciliary muscle, 222 
Speculum, spring-stop, 79 
Spoons for traction operation for 

cataract, 118, 120 
Spud for removal of foreign bodies, 

57 
Squint. See StrabismuB 
Staphyloma, anterior, of sclerotic, 

53 
7- posterior, of sclerotic, 162 

— ciliary, 53 

— of cornea, 49 

operations for, 51-53 

Stilling's knife, 248 
Strabismus, 211 

— alternating or binocular, 211 

— causes o^ 212 

— concomitant, 218 

— convergent or internal, 214 

— Critchett's operation for diver- 

gent, 220 

— divergent or external, 214 
foUowing division of inter- 
nal recti, 219 

— Graefe's operation for, 217 

— hooks used in operation for, 

217, 218 

— Liebreich's operation for, 218 

— Moorfield's operation for, 217 

— paralytic, 227 

— periodic, 211 

— primary deviation in, 212 

— secondary deviation in, 212 

— to note the extent of the, 212 

— treatment of, 215 
Streatfeild's operation for entro- 
pion, 263 

Striated cataract, 112 
Stricture of nasal duct, 247 
Strong acids, injuries from, 238 
Strumous comeitis, 27 
Suction operation for cataract, 111 



ULC 

Suppurative comeida, 29 
i— choroiditis, 163 

— iritis, 69 
Symblepharon, 283 
Sympatiietic irritation, 89 

— ophthalmia, 89, 90 
Syncnysis, 104 

— scintillans, 104 
Syndectomy, 19 
Syphilitic iritis, 66 

— ulcers of eydid, 274 



niAYLOB, Mr., spoon for traction 
J. operation, 120 
Teale, Mr. T. P., operation for 
symblepharon, 285 

— suction operation, 111 
Tension of globe, to ascertain, 99 
Third nerve, paialysiB of, 229 
anatomy of, 229 

Tinea tand, 257 

Trachoma, 12 

Traction operation for cataract, 

117 
Traumatic cataract, 129 

— treatment of, 130 
Traumatic iritis, 70 

— treatment o^ 71 
Tremulous iris, 100 
Trichiasis, 260 
Tumours of choroid, 169 
conjunctiva, 22 

cornea and sclerotic, 22 

eyelids, 276 

frontal sinus, 310 

iris, 73 

^ — orbit, 302 
retina, 157 

— sebaceous or dermoid, near 
orbit, 278 

Tyrrell^s hook, 79 



ULCERS of eyeUd, 274 
-.epitheUal,275 

— rodent, 275 

— syphilitic, 274 

— of cornea, 85 

— chronic vascular, 40 

— superficial, 36 
nebulous, 36 

— ^- — transparent, 87 
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VLC 



Ulcers of eomea, deep, 37 

cresoentic or chiselled, 89 

doughing, 38 



YINE6AR, injuries from, 239 
Y Vitreous humour, diseases of, 
101 

dislocation of lens intx), 138 

fluidity of, 104 

foreign bodies in, 106 

haemorrhage into, 105, 168 

inflammation of, 101 

opacities of, 102, 103 



ZEH 



WARTS on conjunctiva, 2^ 
Wmk acids, injuries from, 
239 
Weber's conical sound, 247 
Wecker's canaliculus knife, 252 
White atrophy of optic nerve, 

174 
Wounds of eyelidii 281 



Z£H£ND£R*S ophthalmoscope, 
190 
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